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PREFACE 


Do not intend this Preface io give an 
Was Account of the Particulars contained 
IJ; P the following Boot; the Title Page, 

rge . able of Contents, or Running- 
7 itles, are abundantly ſufficient for 


Ml 
— N 

* Ge that: But rather that the Reader 

may bave ſome Account of the Reaſons why I have 
compoſed for him the _—_ Treatiſe 3 and they are 


as follow : 


Firſt, The R nowledge of the wonderful Works of 
God in Nature, is of the moſt exalted and divine Sort, 
which human Underſtanding can pretend to; and the 
more we know of this, the more perfect will be our 
Nature, and the more nearly ſhall we approach to the 
Image and Likeneſs of God : And therefore, fince this 
is the Subjef of the Book before us, T think it ought io 
be made as plain, and as publick as poſſible, T! 10 all 
(who are not ſupinely funk beneath the Dignity of their 
Nature, and wtetchzdly content to live in Ignorance ) 


tas) may 


— 
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may imbue their Minds with tbe Treaſures of Knows 
ledge and Wiſdom, ſuch as wil fend to make them 
wije to Salvation. 


= | Secondly, Nothing ( that I know of) has been 
4 compleaily and 4 handled in our own Language, 
on the Subjeft of Natural Philoſophy, fo as to 
comprebend all its great Parts and — There- 
fore I bave undertaken it for their Sakes, who 
cannot read Books on this noble Subject i in ibe learned 
Languages. 


Pledhs tranſlated from the Latin French, Dutch, 
Sc. Tongues into our o; but then, as they ſeem 
moſt or al! of them originally deſigned for the Learned, 
ſo only Scholars are capable of under ſtanding them as 
tranſlated, by Reaſon of the many bewildering mathe- 
matical Demonſtrations, and learned Diſquiſitions, 


young Student, and ihe fair Fer, are ( generally) 
little the wiſer : Il herefore 1 judged it proper, 

both their Sakes, that Something ſhould be done of this 
Kind, ſo plain, natural, and eaſy, as io be underſtood 
with Pleaſure ; and yet, ſo general and copious, that 
nothing uſeful might be Dong 
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_ Fourthly, The maſt famous Pieces of this Kind 

are, ſome of them, too expenſive for the Purſe of the 
Publick in general; as the Tranſactions of the Royal 

Society, Sir Iſaac's Principia, Dr. Pemberton's 
Few thereof, &c. Some, or moſt of them, are filled 
Zwith mathematical and ſymbolical Demonſtration, 
Schemes, Characters, that it ſurpriſes and repells the 
plain unlearned (or rather ungeometrical ) Reader 
ir om any peruſal of them; who yet is * of 
under - 


ee I EC 


- Thirdly, I is true, indeed, there are divers 


which abound in moſt of them and for which the 
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* Aa 


The PREFACE. vil 


underſtanding a good Part of Philoſophy, when treated 
in a plain, evident and familiar Way. 


Fifthly, Many excellent Pieces on this Subject are 
very defective, and others as redundant, while others 
want Method, and are incoherent. Is it not ſtrange, 
that Rohaulr's Phyſicks Should ſay nothing of Vege- 
tation, Trees, Plants, &c. the moſt important and 
obvious Part of Philoſophy * Where is the Order and 
Method of Mr. John Clerck's Phyſicks? And how 
ſtrong the Genius, which can ſupply by its Imagina- 
tion, in almoſt every Part, the want of Cuts and 
proper Schemes? Sir Iſaac's Principia are all inve- 
loped, not only from the common Ken, but from the 
general Tribe of Mathematicians themſelves. Dr. 
Keil's Introduction teaches little more, than the 
Philoſophy of Motion and Velocities. Mr. Derbam's 
Phyſico-Theojogy gives you, in the Notes, a delight- . 
ful View of Nature broke all to Pieces, If you are 
an unbappy Atheiſt, Mr. Niewentyt' Religious 


_ Philoſopher will either convince you at once, or ſtun 


you with a thouſand Tautologies, Dr. Cheyne's 
Philoſophical Principles, in one Part, bave ſome 
noble Reflections on this Subject; and in the other, 
he has obliged you with a new diſcovered Source of 
Religion, in abſtruſe Reaſonings, and algebraick 
Theorems and Corollaries. The Spectacle de la Na- 
ture is but a partial Tra, and not intended for a 
Syſtem of Phyſiology. I ſhall take no Notice of any 

ompendiums and Epitomes, that are ſmaller than 
this I here preſent the Reader withal, well knowing 
the Limits I have confined the Subject to, are ſtrait 
and ſcanty enough. 


T ſhall now ſay Somewhat relating to the Order or 
Method, and Deſign of this Undertating, And, 
(A 43 Firſt, 
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Firſt, I have here compoſed a general View of | 


the modern State of Phyſiology, or natural Philoſo- 
phy, and treated of it in a moſt natural and gram- 


matical Order: I begin with the general and ſpecial 


Properties and Qualities of Matter, and its various 
Modifications in natural Bodies: Then I conſider the 
great Parts of the Univerſe, the Sun, Planets, 
Comets, and Stars, which conflitute the wondrous 
Frame: Next 1 deſcend to the Contemplation of the 
Atmoſphere proper to our Earth, and whatever is 
therein contained: Laſily, 1 bring the Reader from 
the Regions above, io view the Wonders of Nature all 
around bim in his Habitation bere below, on this ter+ 
raqueous Globe; and I cannot think of any Order 
and Method more conſentaneous to the Nature of 
Things than thts. 


Secondly, Whatever the Reader finds delivered 


as poſitive Doctrine and Aſſertions, be muſt know is 
all collefted from the greateſt Authorities of the paſt 


and preſent Age, as Lord Bacon, Mr. Boyle, 


Sir Iſaac Newton, Dr. Halley, Rohault, Mr. 
Samuel Clarke, John Clerck, Niewentyt, Cheyne, 


Whiſton, Mr. Derham, Dr. Keil, Gregory, 


Grew, Freind, Deſcartes, Graveſande, Boer- 
have, Gœdart, Lemery, Bartholine, and ſeve- 
ral oibers; wko bave all contributed more or leſs to 
ine Piece in Hand. | | 


Thirdly, Al ihe great Points and Dogmata of 
the Science, bere laid down and aſſerted, are ſuch as 
vave been proved by Experiments and otherwiſe, by + 
and in the Works of the learned Authors above-men- 
ioned. I have here purpoſely diſcarded almoſt every 
Thing that depends on mere Hypotheſis or Conjefture ; 

| | and 
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¶ uu have avoided all the tedious and fruitlefs Diſpu- 


tations, and uncertain and endleſs Euguiries about 


JT tem ; which cond have ſwoln the Book, and waſte 


the Reader's Time and Money to no Purpoſe. 


Fourthly, 1 have made many Things much more 
clear and eaſy io be underſtood, by exemplifying the 
ſeveral Caſes in Numbers, and thereby convey more 
obvious Ideas, than could be obtained by mere verbal 
Deſcriptions : Alſo I bave contrived new, and more 
eaſy, plain and natural Schemes than are elſewhere 10 
be found, for illuſtrating ſeveral important Matters, 
as Plate, Fig. XXX. for explaining the Seaſons of 
the Year, &c. In ſhort, I have omitted no Schemes 
that would make the Matter plainer, and be eaſily 


underſtood, e 


Having thus given an Account why T have com- 
piled the enſuing Tract, and of the Method and Deſigu 


thereof ; 1 ſhall nos ſhew the Uſefulneſs of ſuch Kind 


of Contemplations and Studies as thoſe of natural 
Philofophy 3 and that is two-fold, the firſt regards 
the Body, and the other the Mind of Man. | 


Firſt, Natural Phile/aphy conduces to 1be Health 
and well Being of the Body of Man ; for which hear 
the aamirab!s Author of the 411th Spectator, 
where be ſays, ** We may bere add, That the Plea- 
% fures of the Fancy are more conducive 10 Health 
ce than thoſe of the Underſtanding, which are worked 
* out by Dint of Thinking, and atiended with too 
great and violent Labour of the Brain. Delight- 
& ful Scenes, whether in Nature, Painting, or Poe- 
u, have a kindly Influence on the Body, as well 
%% as the Mind; and not only ſerve io clear and 
% brighten the Imagination, but are able to diſperſs 

| „% Grief 
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« Grief and Melancholy, and to ſet the animal Spi- 


« rits in pleaſing and agreeable Motions : For this 


4 Reaſon Sir Francis Bacon, in his Eſſay on 
« Health, diſſwades his Reader from knotty and 
« ſubtle Diſquiſitions, and adviſes him to purſue 


«< Studies, that fill bis Mind with ſplendid and il- 


« luſtrious Objects, as Hiſtories, Fables, and the 
% Contemplations of Nature. 

Again, In Spectator 393. In the Opening 
e of the Spring, when all Nature begins to recover 
« ber ſelf, the ſame animal Pleaſure, which makes 
« the Birds ſing, and the whole brute Creation re- 
« joice, riſes very ſenſibly in the Heart of Man. 
« [ know none of the Poets who have obſerved ſo 
« ell as Milton, thoſe ſecret Over-flowings of 
e Gladneſs, which diffuſe ibemſelves through the 
&« Mind of the Bebolder, on ſurveying the gay Scenes 
« of Nature; he deſcribes it very beautifully under 
« the Name of vernal Delight : Eph 


« Bloſſoms and Fruits at once of golden Hue 
« Appear'd, with gay enamel'd Colours mix'd ; 


« On which the Sun more gl:id impreſs'd his 


. [ Beams 
„Than in fair evening Cloud, or humid Bow, 
When God hath ſhower'd the Earth. So lovely 
28 | . | [ ſeem'd 
«©, That Landskip : And of pure, now purer Air 
Meets his Approach, and to the Heart inſpires 
« Vernal Delight, and Joy able to drive 
„All Sadneſs but Deſpair “'. 


Again, Natural Philoſophy fills the Mind with 


noble and exalted Notions, and regales it with the 
moſt agreeable Senſations : Thus the Spectator pro- 


ceeds, ** The Creation is a perpetual Feaſt to the 
| « Mind 
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& Mind of a good Man, every Thing he ſees chears 
«© and delights bim. Providence has imprinted ſo 
« many Smiles on Nature, that it is impoſſible for 
« Mind, which is not funk in mere groſs and ſen- 
ce ſual Delights, to take a Survey of them without 
« ſeveral ſecret Senſations of Pleaſure . Concern- 
ing this Matter you have, in SpeQator 420th, this 
elegant and ſublime Paragraph : ** But among ft this 
&« Set of Writers, there are none who more gratify 
& and enlarge the Imagination than the Authors of 
& the New Philoſophy 3 whether we conſider their 
« Theories of the Earth or Heavens, the Diſcove- 
&« ries they have made by Glaſſes, or any other of © 
« their Contemplations of Nature, We are not a 
« little pleaſed to find every green Leaf ſwarm with 
« Millions of Animals, inviſible, at their largeſt 
C Growth, io the naked Eye. There is Something 
&« very engaging to the Fancy, as well as to our Rea- 
ce ſon, inthe Treatiſes of Minerals, Metals, Plants, 
e and Meteors. But, when we ſurvey the whole 
&« Earth at once, and the ſeveral Planets that lie 
« within its Neighbourhood, we are filled wub a 
c pleaſing Aſtoniſhment to ſee ſo many Worlds hang 
t one above another, and ſliding round their Axles 
e in ſuch an amazing Pomp and Solemnity. if af- 
« ter this we contemplate thoſe wide Fields of ther, 
* which reach the Height from the Orb of Saturn 
cc 0 the fix d Stars, and run abroad almoſt to In- 
& finity, our Imagination finds its Capacity filled 
« with ſo immenſe a Proſpect, and puts it felf on the 
© Stretch to comprebend it. But if we yet riſe higher, 
« and conſider the fd Stars as ſo many vaſt 
Oceans of Name, that are each of them (as a 
Sun) attended with a different Set of Planets, 
% and flill diſcover net Firmaments, and new 
Lights, that are ſunk farther in thoſe et" 

&« able 


A 


a 
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«« able Depths of Ather, as not to be ſeen with the 
v6 *« Srevgef of our Teleſcopes, we are left in ſuch a 

« Labyrinib of Sun and Worlds, and Js. wel 
<< with the Immenſily and Magnificence of Na- 
„ture 

Laſt! * Another, and the greateſt. Uſe of Na- 
tural Philoſaphy is this, that it naturally inſpires us 
with religious and devout Diſpoſitions of Mind, atw- 


ful and reverent Conceptions of the divine Author of 


Mature, and elevates us to the higheſt Pitch of the 
2 rational Kind of Worſhip, and mental Adora 
ion of him. On this Head bear again the noble 
—.— of the before - mentioned admirable Author 
ow ibe 393d ator: * Natural Philoſophy 
« ( ſaith he) guickens this ( rational and delight. 
<« ful) Taſte of the Creation, and renders it not only 
«© pleaſing ts the Imagination, but to the Under- 
« ſtanding. Tit does not reſt in ibs Murmur of 
% Brooks, and the Melody of Birds, in the Shade 
6c of Groves and Woods, or in the Embroidery of 
u* Fields and Meadows; but conſiders the ſeverul 
4 Ends of Providence which are ſerv'd by them, 
"<< and the Wonders of divine Miſdom which w_ 
„ in them; it beightens the Pleaſures of the 
„ ad raiſes ſuch a rational _ in the Soul 
«© as is little inferior io Devotion. It is hot in the 
<6: Pbwwer of every one to offer up this Kind of 
«<, Morſhip to the great Author of Nature, and-to 
„ indnlge theſa' more refined Meditations of Heart, 


+ 
= 
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«© which arte  doublleſs highly acceptable in bis: | Y 


«« Sigbt . — Again, The Chearfulneſs of 
Heart, which ſprings up in u from the Survey 
„ Nature's Works, is an admirable Prepara- 
lion for Gratitude, The Mind has gone a great 


„May towards Praiſe and Thankſgiving, that is 


6 __ with ſuch a ſecret Gladneſs : A grateful Re- 
„ fertion 
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. fleltion on the ſupreme Cauſe who: produces it, 

„ ſanfifies it in ibe Soul, and gives it its proper 
„ Value: Such an babilual Diſpoſition of Mind 
4 copſecrates every Field and Mood, turns an ar- 
e LAnaty Wall inio @ morning or evening Sacrifice, 
& and will improve thoſe tranſieui Gleams of Toy, 
e which najurally brighten up, and refreſh the Soul 
„„ op ſuch QOæcaſiaus, inio an inviolablè aud perpeiual 
State of Bliſi and Happineſs j, Fi 


On all theſe important Accounts, it muſt certainly. 
die locked upon. as an indiſpenſible Duty of natura} 
= Religion is fiudy and delight in natural Philoſophy 3. 
aud is therefore incumbent on every Perſon, Male 
and Female, lo employ. their leiſure Hours, in ſome 
= Adeaſure, this Way. From hence it is alſo, that. 
Gad himſelf ſo frequently calls upon us (in his Nord) 
to meditate aud conſider bis wonderful Works, and the. 
Operaliou of bis Handi; and expreſſeth his Dif- 
- 3 pleaſure againſt thoſe who ſupinely and brutiſhly neg- 
5 4 lelt it. | 
2 Since then natural Fhiloſophy is of ſuch vaſt Im- 
24 3 portance 1 a Man's Health and Happineſs,. I hope 
„ my Endeavours io make an Intraductiaon thereto, ge- 
„ neral, plain, eaſy, and pleaſant, will be kindly ac- 
cepted by all thoſe who are capable of the Impreſſions 
of Reaſon or Gratitude; and if fo, it will be an Eu- 
couragement io do Something farther in this Way when 
Time ſhall permit, | 
I have only one Thing more to acquaint the Reader 
= ual, and that is this: It may be thought ſtrange 
XZ zhat I have taken no Notice of thoſe Syſtems of the 
Morld invented, or at leaſt maintained by Ptolemy, 
Tycho Brache, and Deſcartes, which have made ſo 
nuch Noiſe in the learned philoſophick World: But 
n as he firſt was too vulgar, the next entirely falſe, 
1 * F * ; and 
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and the laſt monſtrouſly abſurd and contrary to all Ex- 
perience, ſo they have been juſily all exploded, and 
made to give Way to the more rational and true 
Syſtem, firſt advanced by Pythagoras, /ately reviv'd 
by Copernicus, and at preſent eſtabliſhed as the Baſis 
of all true Aſtronomy and Philoſophy : An elegant 
View of which you have in Figure XIX. 

I thought it therefore unneceſſary to ſpend the Rea- 


der*s Time about falſe and abſurd Trifles and Whim- 4 


es; it being entirely incompatible with my Purpoſe 
and Deſign, which was to gather together in one 
ſytematical View all the Notions, Dofirines, and 
great Diſcoveries in the Circle of natural Science, 
which are approved and known Truths, and ſuited 
10 the Capacities of the Generality of People : And 


as ſuch I recommend the following Treatiſe ; and ſhall 


conclude with wiſhing the Reader that Pleaſure and 
Profit in the peruſal thereof, which was deſigned him, 
and which naturally flows from thoſe delectable 
Topicks e 


Chicheſter, 
December 14, 1734. 
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natural Philoſophy"! e 


II. 25 R E Parts and Subdivif ions 
thereof. Mm 


n em and Rules of Phi- 
1 loſophizing. 


IV. Or Hypotheſes, Baer | 
and Inſtruments for that Pur: 
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Of the Science of Philoſs phy in general; 
of natural Philoſophy in particular; 
its Parts and Subjeds, and various 


Uſes in Life. 


RA what is the genuine 
Meaning of the Word Phi- 
> loſophy ? 

B. By Philoſophy, you are 
Fe E 6! S to underſtand the Science or 
Knowledge of the Nature, Cauſes, Proper- 
ties, and Effects of all created Beings, ſo 
far as they are capable of being known by 
Reaſon, diſcovered by Art, or any Ways 
adapted to the humane Comprehenſion. 

A. Pleaſe to be a little more particular 
in your Definitions, or J cannot ſo eaſily (as 
I would) apprehend you: What do you 
mean by the Nature of Things? 
B 2 B. By 
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B. By the Nature of any Being, or 
Thing, is meant that peculiar State, or 
Condition, whereby it is differenc'd in its 
Kind from all other Beings whatſoever : 
Thus 'tis the Nature of God to be perfect; 
of Man to be ſociable ; of Fi ire to be hot; 
of Ice to be cold, &c. 

A. In like Manner explain what you 
mean by the Cauſes of Things, that I may 
the better apprehend you on theſe Philoſo- 
phical Subjects. 

B. By natural Cauſes are to be under- 
ſtood the Means by which Things come ar 
firſt to have their Being or Exiſtence: Thus 
God is the Cauſe of all created Beings, be- 
_ from him they firſt receiv'd their Be- 

; and hence God is call'd by way of Pre- 
ace the firſt and primary Cauſe of all 
Things. 
A. I have heard, and alſo read of ſecon- 
dary Cauſes ; pray what is the Reaſon of 
this Diſtinction ? 


B. Il endeavour to inform you; ſecon- . 
dary Cauſes are thoſe which produce their 
Effects according to the Direction and In- 
fluence of ſome eſtabliſhed and original 
Laws and Rules implanted in their Natures 
at their firſt Creation by God the primary 
Cauſe; of all other Cauſes he is the original 
Cauſe; and conſequently they, with Regard' 
to the firſt Cauſe, can be only properly 
termed ſecondary Cauſes ; So the Sun cauſ- 


eth 
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_ 
I . 
wo 


Of Philoſophy in general. 5 
eth Vapours; and Vapours cauſe Clouds; 
and Clouds condenſed cauſe Rain; Rain 
cauſerh Springs, Rivers, Vegeration, &c. 
But yet they all act in a ſecondary Manner 
under the original Influence of the firſt 
Cauſe, as aforeſaid. 

A. Pleaſe next to define what you call 
the Properties of Bodies. 

B. By Bodies, I ſuppoſe, you mean the 
ſeyeral Kinds of Beings in general, as they 
appear to our Sight ; and in this common 
Senſe of the Word, the Properties of 
Things are thoſe Qualities and Opefations 

peculiar tothemſelves, and which diftinguiſh 
chem from all other Kinds of Beings : Thus 
tis the Property of Man to laugh, and rea- 
ſon; of Glaſs to be tranſparent; of Air 
and Wind to be inviſible; of Space to be 
infinite; of God to do Good, Sc. | 

A. The Knowledge of Effects you men- 
tioned as a Part of binder; pray What 
am I to underſtand thereby? 

B. This: That an Effect is whatever is 
produced or brought to paſs by the Action 
or Operation of any natural Cauſe: Thus 
Vapours are the Effect of the Sun's Attra- 
ction; Ice is the Effect of a cold Air; 
Light the Effect of luminous Bodies; and 
Purging and Vomiting the Effects of divers 
Herbs and Medicines. 


B 3 A Ha- 
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A. Having given this general Account of 
Philoſophy, I ſhould be glad if you'd oblige 
me with a more particular one ; pray how 
many Sorts of Philoſophy are there? 
B. Philoſophy is divided generally into 
moral, and natural. 

A. What do yo call moral Philoſo- 

hy ? 
"2 B. This is properly called Ethicks, from 4 
the Greek Word n, and Morality from 4 
the Latin Word Mos, plural Mores, both 
ſignifying Manners or Behaviour: 

A. Pray what is the Buſineſs of moral 
Philoſophy ? | 

B. To give Rules and Laws for the Be- 
haviour, Manners, and Conduct of Man, | 
as Man, or as a rational Creature. 

A. Pleaſe to tell me the End or Deſign 
thereof. | 1 

__ B. The great End and Deſign of Mora- : 

=. lity is to make Mankind acquainted with 

"nl the Means and Methods of being happy, or 

to obtain the greateſt F FRY in this 

2 

A. Pray what do you properly call natu- 

ral Philoſophy ? 
B. This hath two proper Appellations, 
one is Phyfics, from the” Greek pues, Na- 
ture, or quon?, Natural; and ſo it imports 
to us the Science or Knowledge of Nature, 


or natural Bodies, .. © 
A. But 
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The Differ. of moral and natural Philiſ; 7 


A. But you ſay it hath another Name; 
pray y what is that ? 

B. Phyſiolagy; ſo called of puoic, Nature, 
and Ae, a Diſcourſe; and by this is 
implied! a Diſcourſe of Nature, and nant 
Bodies; and ſuch is the enſuing Book. 

A. Since the Word Ph:loſopby, then, is 
general; what is implied by it? 

B. The Word Philoſophy is compounded 
of the two Greek Words 9giAiz, Love, and 
oogia, Wiſdom, or Knowledge ; and chus ic 


implies the Love of Wiſdom, or the Study 


of Knowledge or Learning in general, as 
aforeſaid. 

A. How came. the Word Philoſophy fr | 
in Ule ? | 
> N Pwhagtrss, a learned Greek Ph nad 
pher of Samos, by his great Modeſty, 
eſteemed the Appellation o2p@.,, a wi Man, 
too arrogant (though the general Character 
of a learned Man before his Time) and 
therefore he was content to call himſeif 
e, a Lover, copiacs, of Wiſdom: And 
ſince him che Science has been called Phi- 

Tofo ophy, 1 i.e. Love of Wiſdom ; and thoſe who 
ſtudy it, Phulgſophert. | 
A. This is very Good, and pleaſeth 1 me 
well; but pray, Sir, what is the proper 
Subject of natural Philoſophy? 
B. Subſtance or Matter, under all the va- 
. rious Forms and Figures we behold it, 
. B 4 which 
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which we call natural Bodies; ic with all their 


* and Affections. 17 21 7 
A. What is the Deſi ign l yatural Philo- 


fophy ? 


B. To e humane Kiſdwlidgt, to 


make us better acquainted with Nature, to 
give us a rational Senſe of Things, by diſ- 
covering the Reaſon of the various and dif- 


ferent Affections, Qualities, and Effects of 


Objects, which offer themſelves to our 
Senſes, ſo far as is poilible, 

A. What are the more viincipal Uſes 
of Philoſophy” in the Afﬀairs of humane 
Life? 4 

B. They arè almoſt ingurerable ; ys 
hereby Men are diſtinguiſhed from Brutes, 
who indeed behold the various Phaſes of 
Nature, but can tell the Reaſon or Cauſe of 
none; by this Art, the Plyſciun acquires 
the Knowledge of the Virtue and Effects of 
Plants and Herbs; the Chymiſt hereby, ob- 
tains the Method of analyzing and diſſol- 
ving Mettals, Minerals, Plants, animal 
Subſtances, &c. and reducing them to their 
firſt Elements; the Apothecary hence, un- 
derſtands the Reaſon of the various Com- 


41 of Simples for the making his 


edicines; and the Afronomer hence, 
learns the Frame and Conſtitution of che 


Heavens, and the Magnitude, :Diftance and 115 
Fhaſes of all the Mgt Bodies; the 


Hus- 


1 
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The Advantages of Philoſophy. 9 
Husbandman alſo, may know from the 
Rules of this Science, the moſt advanta- 
gious Methods of cultivating and manu- 
ring his Land; the Navigator from hence, 
borrows the Theory of his Art; and in 
hort, there is no State, Art, or Capacity, 
in Life, which does not direchly, or indi- 
rectly, receive Advantage and Benefit there- 
from. 
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CEA p. II. 
Of the Parts and Subdiviſons of Pur- 


SIOLOGY. 


O W many are the Parts of this 
Science of natural Philoſophy ? J 
B. It may be properly divided into four 

general Parts. | 
A. Pray what are they? - 
B. Theſe which follow, viz. 


A. 


I. Somatology, which treateth of the com- 
mon Nature, Properties, and Qualities 
of Matter, and its various Combinati- 
ons in tum ede. FJ 

II. Co/mology, or Uranology, which treats 
of the Nature, Conſtitution, and com- 
ponent Parts of the Univerſe in gene- 

ral, and particularly of our ſolar *' 
Syſtem. wy 


TX i III. Ae- 


Ir 


1 be 
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The Parts and Subdivifions of Philoſophy. 1 
III. Aerology, which treats of the Na- 
ture of the Atmoſpbere, or Region of 
Air, and all the Phenomena thereto 
belonging 10 
IV. Geology, which treats of the Nature, 
Make, Parts, and Productions of the 
Globe of Earth on which we live. 


A. I ſuppoſe each of thoſe general Parts 
are yet farther to be ſubdivided, are they 
not ? 3 

B. Yes, into ſeveral other ſubordinate 
Branches. | 

A. Pray what are the Subdiviſions of the 
firſt general Part, Somatology ? 

B. Somatology, as it conſiders the com- 
mon and ſpecial Properties of natural Bo- 
dies, is divided with Reſpect to them in the 
Manner I ſhall by and by name to you 
when we diſcourſe of that Part. | 

A. What are the parcicular Branches of 
the ſecond general Part? 

B. Coſmology, or more properly Uranolo- 
gy, comprehends the following Branches, 


VIZ, 


1. Heliography, which treats of the Sun. 
2, Selenography, which treats of the 
Moon, | 
3. Planetography, which treats of the 
Planets, 
4. Co- 
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4. Cometograpby, which treats of the 
Comets. 
15» Afrography, which treats of che fix'd 


Stars. 


2. 


- 


1 


. Pray bow i ; the third | groat Pare ſub- 
divided? he” EL 
. Arrology, 1 divide as follows, VIS, 


2 . 5 — ef the A. 
moſphere, or Body of Air. 
8: Anemography, which treats of the 
Winds. 
Ws Meteorography, which treats of the 
Meteors. | 
. - Phantaſmatogr aphy, which | treats 
| the cele eftial Appearances, or ff uch Phæno- 
mena, as exiſt only in Viſion, and not Cor- 


_ 


A. How do you ſubdivide : laſt general 


Part ? 
B. Geology, is moſt naturally divided 1 into 


the following ſubordinate Branches, VIS, . 
1. Geography, which treats of the Earth, 


or 2 
=. Fydrography, which treats of . ater 


3. Ph | 


The Parts and Subdiviſions of Philoſophy. 13 
3. Phytography, which treats of Planes 


and Vegetables. 
. Zoograpby, which treats of Animals 


of all Kinds. 


And thus you have a conciſe View of the 
| ſeveral Parts or Subjects of our enſuing Col- 
loquies. 


A. Sir, Nothing will ſo enamour my in- 


tellectual Series, as Reflections and Con- 


templations on ſuch Topics as theſe; I 
always love to hear People talk of the 
Wonders of Nature, and being now di- 
rectly engaged in a Converſation purely 
on thoſe "delectable Topics,, my Apperite 
is whet, and my Deſires excited almoſt be- 

yond Saturity. 2 8 
B. I'll do my Endeavour to arte you if 
poſſible, and am very glad to find you 
hunger and thirſt after uſeful Knowledge; 
while others vainly ſpend their precious 
and irrevocable Time in idle and profane 
Amuſements, you have the Happineſs of 
ſuperior 3 to dictate to you the more 
noble, manlike, and virtuous Methods of 
improving your Time; which will yield 
you not only abundance of Delight, and ra- 
tional Pleaſure, but at the ſame Time make 
you Wiſe and Happy: To this End, I ſhall 
communicate to you whatever I have 
foung in the Writings of the great Sages 
2 nl 
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and Virtuoſoes of the laſt and preſent im- 
proving and inquiſitive Age, and will en- 
deavour to make all Things plain and 
eaſy, as I go along, by familiar Inſtances, 
and evidently demonſtrative Figures and 
Schemes. 


\ 
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Een III. 


Of Axtoms relating to Paystcs ; of 
the RULES of PHILOSOPHIZING. 


A. R E there not ſome fundamental 
Principles, or Axioms, on which 


this Science depends ? 
B. Yes, molt certainly; the chiefeſt of 


which I ſhall here lay down. 
A. Pray what do you make the firſt 


Axiom ? 
B. Axiom I. Nothing hath no Proper- 


ties. 
A. Pleaſe to exemplify this Axiom. 
B. I will; but firſt underſtand, that by 
Nothing, is meant a State of Non-Exi- 
ſtence, or Not-Being ; ; and therefore to ſay 
Nothing is hot, is cold, hath Parts, is Great, 


or Small, Sc. would be abſurd. 


A. What 


„„ PnILOSOEH IAE GRAMMAR, 
A. What is the ſecond Axiom? 
| B. Axiom II. Somewhat doth exiſt. 

A. That's ſomewhat merry, Szr, I be- 
lieve No. body will deny that to be an Axi- 
om, indeed. 

B. You may think 6f it as you pleaſe; 
but, I aſſure you, I have met with thoſe 
who have had recourſe to Logic, to prove 
their own Exiſtence. 

A. Pra let me know your chird Ai 
om. 

B. Axiom III. There is no Medium be- 
tween Something and Nothing, Exiſtence 
and Non-Exiſtence. 

A. This is moſt certainly true, and to 
ſuppoſe the contrary were abſurd ; pray let 
me know your fourth Axiom? 

B. Axiom IV. That which doth exiſt, 
and is independent on any other created 

Being for its Exiſtence, is properly the Eſ- 
ſence or Subſtance of the Thing exiſting. 
The Truth of this, though infinftely evi- 
dent to thoſe, who have been uſed to a phi- 
loſophical Way of Thinking, will, per- 
haps, Arbe more clear to vou farther 
ns... 

ds Pray let me hear your next ien 25 

B. Axiom V. No Subſtance, or Eſſence, 
can be produced out of Nothing; or *tis 
_ Nothing ſhould be made Some- 


thing. 
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Axioms and Rules of Philoſophizing. 17 
A. This indeed is very true; for if No- 
thing could be made Something, it would 
then have ſome Property, which is con- 
trary to your firſt Axiom; and conſequently 
abſurd. I pray, your fixth Axiom? 
B. Axiom VI. No Matter, Subſtance, 'or 


Eſſence of any Thing, is capable of being 
reduced to mere Nothing, or annthila- 


ted. | 
A. True likewiſe; for if Something 


could be converted into Nothing, then would 


Nothing have a Property, contrary to Ax:- 


om I. Alſo, as 'tis impoſſible for a Thing 


co be, and not to be, in the ſame Moment; 
therefore detween the Time of its Being, 
and Not-being, there muſt be ſome inter- 
mediate State of Exiſtence, contrary to 
Axiom III. Pleaſe to relate your next 
Axiom. | 

B. Axiom VII. Every Effect hath ſome 
Cauſe. . | 


A. That I, and every Body elſe, muſt be- 


lieve, elſe nothing in Nature would be 
wonderful. Pray deliver your next Axiom. 
B. Axiom VIII. If we our ſelves are not 
the Cauſe of any Effect, then that Effect 
muſt depend on, and refult from, fore 
other Cauſe. Du 
A. This is a plain Conſequence of the 
foregoing ; your next Ax7om it you pleale. 


* B. Axi- 
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B. Axiom IX. All Things, as far as in 


them is, continue in the ſame State in 
which they began their Being. 

A. I believe I take you right, you mean 
what was at firſt made Strait, Crooked, 
Square, Round, Sc. would of themſelves 
always perſevere in that State, and of their 
own Accord would never aſſume any other 


Figure. | 
B. Very good; os is the full Meaning 
of the Axiom. ht * 


4. Pray let me hear your next? 511 

B. Axiom X. Every Change is produced 
from ſome external Cauſe. 

A. Moſt certainly; for ſuppoſe I ſee a 
Flower in full Bloom lie withered on the 
Ground, I preſently conclude ſome external 
Cauſe hath made that Change in the 
Flower; which elſe would have continued 3 
vivid and freu. he 1 | 

ts the Caſe; I have one Axiom 
more to propoſe, and that is, Axiom XI. 

That every Change made in any Body, is 
bo always proportionable to the Powers of the 
Cauſe producing it. Thus the Motion of 
a Body is always in Proportion to the Great- 
neſs of the Power, or Stroke, that pur it. 
firſt into Motion. 

A. And are there no other Maxims af 
this Science, that are neceſſary to be diſ- 
courſed of before we co farther ? 


rr 
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Arioms and Rules off Philoſophizing. 19 

B. No: Thoſe already related are ſuffi- 
cient for this Place; but as this Science de- 

ends on certain Principles, ſo it is likewiſe 
to be conducted by certain ſtated Rules. 

A. I doubt not but this Part of Know- 
ledge, which (according to the Notion I 
have of it) is very abſtruſe and difficult in 
many Parts, muſt require proper Rules and 
Precepts for a due Improvement, as well as 
moſt other Arts. Pray, Sir, then, What 
and how many are the Rules of Philo- 


phizing ? 


B. They are in Number bew, and : are as 
follow, VIZ, x e 


Rule In We mul Ake Care to admit no 
more Cauſes of natural Things than what 
are true, and ſofficienc to explain cheir Phe- 
namen... 

Rule II. We TW 3 always to af- 
ſign the ſame Cauſes for the fame natural 
Effects. 

Rule III. Thoſe Qualities which cannot 


be increaſed, or diminiſhed, and agree to 


all Bodies in which Experiments can be 
made, muſt be adjudged the I ropes of 
all Bodies in general. ChE 

Rule IV. Propoſitions and Ooneckaens 
dediiced: from actual Experiments, muſt be 
eſteemed true and accurate, notwithſtand- 
ing any Hypotheſes, or received Suppoſitions, 
to the contrary ; and muſt be inſiſted 7 
ul "GA til 
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till ſome other Phenomena, either render 
thee: more accurate, or luble to Areep- 


A. Pray * is as Reba of che firſt 

Rule ? | 
B. It is founded on this Principle: Na- 
ture doth nothing in vain; but it is in vain 
to do that by many Means which may be 
done by fewer: Now Nature is ſimple, and 
never luxuriates in ſuperfluous Cauſes of 
Things. Therefore, &c. - | 

A. That's exceeding good, indeed. Pray 
illuſtrate the ſecond Rule. | 

B. By the ſecond Rule, we are to aſſign 
the ſame Cauſes of Reſpiration. in Beafts, 
as in Men; of Heat in Water, as in Fire ; 
of Light in Fire, as in the Sun; and of 
the Reflection of Light in the Planers, as. 
in the Earth, Go. 

A. Pray give the "Reaſons of the third 
Rule. 

B. The Qualities. and Properties ate not 
known to us but by Experiments; and there-' 
fore whatever we find to anſwer by all Ex- 

iments we can try; muſt be allowed a 
univerſal Property of all. Bodies; of thoſe. 
on whom. we cannot, as well as of thoſe 
on whom we can, make Experiments : Na- 
ture being always conſentancous and ana- 
logous to it * | 
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Axioms and Rules of Philoſopbizing. 21 
A. Indeed the Reaſon of the laſt Rule is 
ſo obvious, that, I think, none can doubt 
itz no Perſon being ſo perverſe and pre- 
oſterous, as to affirm there is more Reaſon 
in a bare Hypotheſis, than in Fas of Ex- 
periment, * | 

B. Yet, 'tis ſtrange, you'll ſay, that, by 
this very Rule, the Syſtem of the Cartgſian 
Philoſophy muſt fall; that Burnet's Theory 
of the World and Deluge, muſt be valued 
at no greater Eſtimation than an ingenious 
Romance: And thus muſt Mr. Whi/tor's, 
and all other Yorld-Mongers Syſtems and 


Theories, diſſolve into a philoſophical No- 


thing, which want actual and repeated Ex- 
periments to ſupport them. | 


WHAT Us 


Of Hypotheſes, of Experiments, of va- 


rious Inſtruments for that Purpoſe, 


and their Uſes. 


FR 


tural Subjects ? 


B. The Philoſophers of the preſent Age | 


hold them in vile Eſteem, and will hardly 
admit the Name in their Writings; they 
think that which depends on bare Hypo- 
theſes and Conjecture, unworthy the Name 


of Philoſophy; and therefore have framed 
new and more effectual Methods for philo- 


ſophical Enquiries. 
A. And muſt therefore a Philoſopher in 
no wiſe have recourſe to Suppolitions ? 


May he not be admitted to lay, he ſup- 
poſeth a Thing may be ſo, or ſo? Or muſt. 


he immediately aſſign an experimented 


Cauſe, or elſe directly confeſs his Ignorance? 
What are JOU * in this Natter ? 


R E any kinds of Hypotheſes to 


e admitted in reaſoning about na- 
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Of Hypotheſes, Experiments, &c, 23 

B. Why I muſt confeſs, to diſcard all 
Hypotheſes from Phy/ics, is to reduce it 
within very narrow Limits; and in Truth, 
I think, 'tis falling from one Extreme to 
another; I am perſwaded that Hypotheſes 
duly qualified, if not abſolutely neceſſary, 
yet may be very ſubſervient to natural Phi- 
loſophy; and 1 know not what Kind of 
Philoſophers we ſhall have in ſucceeding 
Ages, if they will receive no Syftem of Phi- 
loſophy, but what is wholly founded on 
mathematical Experiments and Demonſtra- 
tions. 

A. Pray what Kind of Hypotheſes, and 
how qualified, do you allow may be uſed in 
Philoſophy ? 

B. They muſt have moſt or all che tol- 
lowing Qualifications. 


1. They muſt be agreeable to juſt Rea- 
ſoning. 

4. They 521 be neceſſary, for want of 
Experience. 

3. They muſt be conſentaneous to Ex- 
per ience. 

4. They muſt be ſufficient to ſatisfy the 
Phenomena. 

5. They muſt be naturally adapted to the 
Caſe. 
6. They muſt be poſſible on every Ac- 
COUNT, | 
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7. They muſt be probable in their own 
Nature. 

8. They muſt be free from all Suſpicion 
of Prejudice, Affection, or Prepoſſeſſion, 
in their Author, 


A. 1 believe, Sir, few will deny you the 
Uſe of Hypotheſes thus circumſtanced and 
qualified : But pray, what Kind of Demon- 
| trations are thoſe by Experiments, which 

ou intimate they rely ſo much upon? 

B. The very beſt of all Nature can pro- 
duce; they far exceed the keeneſt Glance of 
the Eye of Reaſon, and nothing but divine 
Revelation can inform us more truly of the 
intimate Natures of Things. 

A. Very wonderful indeed! Happy the 
Age in which this Art receiv'd Improve- 
ments from ſuch extraordinary Inventions. 
Pray who were the firſt Authors of 1 impro- 
ving Philoſophy by Experiments? 
B. Their Names are recorded in the Book 
of Fame; have you not ſeen therein the 
glaring Characters of Bacen, Boyle, Sir 
Jſaac Newton, Woodward, Dr. Halley, 
Ray, Derham, and loveret: other exalted 
Virtuoſs' Some of which are now living; 
and others ſubſiſt in marble Monuments to | 
gratify the Curioſity of, and be admired by 

all Poſterity, 
Al. Yes, I have heard * thoſe great Names 
Jou! mention'd, but not being very conver- 
Sar Xx . ſagt 
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Of Hypotheſes, Experiments, &c. 26 
ſant in the learned World, know but little 
about them; yet, take an exceſſive Plea- 


ſure in hearing Relations of them, and the 


wonderful Things they have diſcover'd. 

B. I am glad to find in you ſuch a Diſ- 
poſition, and queſtion not but you will be 
highly gratified with the Series and Sequel 
of our Diſcourſe. 

A. I believe I ſhall ; bur to hb Point, in 
what Manner, I pray you, are thoſe Expe- 


riments perform'd ? for, as you have ſeen 


the Manner thereof, you can well inform 
me. 

B. They who have reduced experimental 
Philoſophy to Method, and make it their 
Buſineſs to teach it others, prepare a large 
Apparatus of Inſtruments of all Kinds, to 
the Value of five or ſix hundred Pounds; 
and at ſtated Times, in a very large Room, 
there is an Operator appointed to per form a 
Courſe of Experiments therewith, in all 
the various Parts of natural Philoſophy, in 
the open View of all who are preſent to ſee 
and learn the Manner thereof. 

A. Cannot you give me ſome particular 
Account of thoſe Inſtruments, and the Man- 
ner of uſing them? : 

B. It is the Subject of a large Volume to 
deſcribe them with their Ules in particular: 
However of ſuch as are moſt common, to 
be had in the eaſieſt Manner, and which 


you your ſelf may underſtand, and uſe if 


you 
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you pleaſe, you may take the following Acs 
count: | , 


The Tele eſcope, is an optic ens 
wherewith to view diſtant Objects, which 
it greatly enlargeth, and makes them ſeem 
near us; by: which Means the Aſtronomers 
and Philoſophers have made wonderous 
Diſcoveries in the Sun, Moon, and Planets. 

The Mzcroſcope, is contriv'd to augment 
and render viſible very minute and ſmall 
Objects, which otherwiſe eſcape the Sight. 

The Heligſcope, is a Sort of Teleſcope, 
fitted ſo, as to look on the Body of the Sun 
without Offence to the Eyes. 

The Barometer, or Baroſcope, is contriv'd 
to eſtimate the ſmall Variations of the 
Weight or Preſſure of the Air. 

The Anemoſcope, is a Machine, invented 
to foreſhew the Change of the Air; or 
Wind. | 
The Aeolipile, is contriv d to ſhew this 


Nature and Force of pent up Air, rarified 


and breaking forth, reſembling a Tem- 
pelt, &c. 

The Aerometer, is an Inſtrument to mea- 
ſure the ſpecific Gravity of Liquids. 

The Hygrometer, is an Inſtrument to 
meaſure the Moiſture and Dryneſs of the 
Air. 

The Hygroſcope, ſheweth the Increaſe and 


Decreaſe of the * of the Air. \ 
The 
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Various Inflruments deſcrib'd. 2%. 
The Thermometer, meaſureth the Heat 
and Cold of the Air. 
The Thermoſcope, only ſheweth the I. 
creaſe and Decreaſe thereof. | 
The Hydroſtatic Ballance, is an cxcending 
exact fine Pair of Scales for making Expe- 
riments, relating to the Gravity of Fluids. 
Dioptrick Inſtruments of various Sorts! 
to explain the Nature of refracted Rays of a 
Light, through various Mediums. | 
- Catoptrick Inſtruments are alſo manifold, 
which ſhew the Nature of reflected Rays of 
Lagke.: 7 {1 | 
The Pneumatich Engine, called the Air- 
Pump, is the moſt univerſal of all others; 
it's the very Baſis of the Philoſophy of the 
Air, and hath, opened a greater Door to the 
Secrets of Nature, than, any Thing that 
was ever invented beſides z; and it were end- 
leſs to ſpeak of this in particular, and all 
the other Inſtruments in general, that are 
invented to explain and confirm che other 


Parts of Fu. 


A. Surely wondeehal- Corinne and De- 
lightful muſt it then be to ſee all thoſe ex- 
traordinary Things performed by ſuch nice 
Inſtruments! Alas! what inert, ignorant, 
and narrow Souls have we poor Mechanics 
and Plebeians; what wretched, unworthy, 
and uncouth Notions have we conceiv'd of 
the World, and Things therein ! We think 

our 


28 The Pnrtosoynicar GRANMNMAR. 


our ſelves learned, if we know how to find 


out a Word in Bailey 8 Dictionary, little 


dreaming ſo much Fains, Expence, and 


Time, neceſſary to acquire but a partial 
Knowledge, — to be eſteemed but mode- 
rately learned! 5 
B. Well, but don- t be diſcouraged; his | 
Knowledge of theſe Things will be much 
eaſier and cheaper to us, than they were to 
our Forefathers; what coſt them Pounds, 


we may have for ſomany Pence ; what coſt 


them Years of Study, Fatigue, and Diſ- 


quietude, we may acquire with Eaſe and 


Pleaſure in a few Days or Months; what 


they rejoyced to come at by Piece-meals, and 


in an imperfect Manner, we have preſented, 


as in one intire mecthodianl View. Where- 


fore if we are Ignorant, tis becauſe we are 


idle and indolent indeed: If we live ſatisfied 


only with the vulgar erroneous Notions of 
fallacious Senſe, and endeavour not to rec- 
tify them by the Precepts of refined and 
learned Reaſon, and the Methods put into 
our Power; in vain then, hath God given 
us Ability to be ier than the Fowls of Hea- 
ven, and to have more Underſtanding bas 
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SOMATOLOGY: 


DocTRINE of the univerſal Proper- 

ties of MarrER; and the ſpe- 
cific Qualities of natural Bopixs ; 
with Sir Isaac NEwTON's Laws 
of Nature. 
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SoMATOLOGT, treating of the com- 
mon Nature ou Fe a 1 
| natural Boclie g. 


4NE 7 > HAT do you cal Soma- 


& 4 tology : ? | 
7 B. That Part of Phy- 


45 FAR folegy, which treateth of 
1. 2 8 Matter or Subſtance in ge- 


neral, with the Nature and inſeparable Pro- 
perties of all Bodies conſiſting thereof. . 

A. What is ih in the Original of 
the Word Somatology ? 

B. The very ſame Thing ; for it.is com- 
poſed of the two Greek Vords, Tia a, 
Bodies, and >oy@., 4 Dijeour/e.z 4 1, e. 4 Diſ- 
courſe of natural Bodies, A 


A. What 
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A. What do you mean by Matter ? 
— The Subſtance, or Eſſence, of which 
all Things in the Univerſe doth conſiſt. 

A. Is there any Difference between what 
you call Matter, and Body? 

B. No; excepting only, that the latter 
is uſed often in the Plural for the ſeveral 
ſmall Parts and Diviſions of the common 

i Subſtance of the Univerſe; i. e. they are 
called Bodies. 

A. Is the intimate Nature of Matter to 
be known ? : 

B. No; this is conceal from humane 
Knowledge ; ; all we can diſchver of natu- 
ral Bodies, are ſome few Properties and 
Affections thereof, which are more obvious 
to our Senſes. 

A. Is the original Matter of all Bodies 
the ſame? 2 

B. Ves; what the Philoſophers call the 
primary conſtituent Particles, Atoms, or 
Corpuſcles of Matter, which conſtitute 
Bodies of infinite Kinds, are yet the ſame, 
or of the ſame Nature, among themſelves, 
in all thoſe Bodies. I 

A. And what, is not this the fame Thing 
as to ſay, that Fire and Water, a Flint 10335 

Down, Gold and Dung, Sc. are the ſame 
Things with reſpe& to the Marter i it felt 
of which they conſiſt? 

B. Yes, they are ſo; and what TP my 
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Of Matter; whether finite, eternal. 33 
A. What then, why then, I believe, you 
will have few Diſciples amongſt the com- 
mon People; and ſeveral will think \they 
give it a better Term than it deſerves, if 
they call ſuch Aſſertions Philg 77 ophical Ro- 
mancing. _ 
B. 'Tis very atobable,i it may be ſo; but 
the real Nature and unchangeable Truth 


of Things, are ſtill to be inſiſted on, tho 


they are unknown to, and gain no Credit 
wich the Vulgar. 
A. Is Matter finite, or Wein N han 
B. Finite; and limited within certain 
Spaces and Bounds in the various Parts of 
the Univerſe. 
A. Do you think Maacee.; is created, or 
eternal? - 
B. Naturally, it is impoffible for it to 


exiſt from Nothing, by Axiom V. But 


whether abſolute Nothing, under the Ma- 
nagement of omnipotent Power, is capable 
of being wrought into Exiſtence, or Sub- 


ſtance, without overturning, by wholeſale, 


the Foundations of all Philoſophy, I ſhall 


not here determine; nor yet, whether there 


be any Thing. of Blaſphemy. i in aſſerting it 
to be eternal; only this, I think, at pre- 
ſent, that according to the ſtricteſt Rules 
and Axioms of Philoſo ophy, it muſt be ſo.- 

A. How is * or Body. commonly 
confider'd | ? 
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B. As having three Dimenſions, vis. 
Length, Breadth, and Thickneſs. 

A Is this Conſideration of Matter the 
node philoſop hical? 

B. No; tis too vulgar and defective. 

A. What is a more accurate Method 
to acquire the beſt Knowledge and Ideas of 
Matter, or Bodies, that we are capable 
B. By conſidering choſe Poopercies and 
Affections thereof, which are obvious to us, 
and beſt known by us. 

A. How are the Properties of Bodies 
diſtinguiſhed ? 9217 f 

B. Into thoſe which are common to all 
alike, and thoſe which are peculiar to each 
in particular : The firſt are called Common 
and Effencial, the latter Spevific and Ac- 
eidental. WED 
29” Which a are the Properties of the firſt 
Sort? K 
B. They are generally reckoned | theſe 
which follow : 2 ia 


I. Beben, for all —＋ are extended. 
| L Dyvifoilty,” — al mon may be di- 
vi 
III. Solidity, for the Particles of all Bo- | 
dies are hard. f 
IV. Figurability, for all Bodies have fome | 
Form or Figure. 1 


+ V. Mo- 


— 


PE 


Properties, Qualities, of natural Bodits. 46 


V. Mobility, for all Bodies are WU of 
being moved. 


A. Is this Enumeration of the common 
Properties of; Bodies every FO jun, and 
equal in all Things! 

B. No, I do not think it is; {oe firſt, 
they may all be aſſerted of the whole Body 
except Solidity, which agrees only to tho 
Particles of Bodies; again, other Froper- 

ties may as univerſally be aſſerted of Bodies 


as ſome of theſe, as Durability; for à Bo- 


dy is no leſs infinitely durable, chen it is in- 
finitely diviſible. 

A. Which are thoſe other Properties of 
Bodies, which you all Specific or Acci- 
dental? Il. —— 

B. They are + generally 5 reckoned the. .. 


lowing: 


bs © Lig bbs 
= — 0 10 n, to 82. 
IV. Gravity and Ltvity: cl do; 

V. Attraction and Elettritity.” | | 
VI. 7. ranſparency and Opacity, 

VII. Denſity and Rarity. 

VIII. Hardneſs and Softneſi. 

IX. Rigidity and Flexibility. 

X. Con ſiſtence and Fluidity. 

XI. Heat and Cold. 
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XII. Humidity and E 
XIII. Elaſticity. 
X — e — Safours. 


1 Whiat do you call the Elements of na- 
od Bodies ? 

B. Thoſe pure and fimple Subſtances of 
which all groſs and mix'd Bodies are ſaid to 
conſiſt; and into which they may ulti- | 
mately be reſolv'd, or reduc'd. 

2 — are thoſe Elements reckon- 
ed to be?: d 28 
D. The: > anon counted: wen VIS. 
Fire, Air, W ater, Earth, Salt, Tet Wh 
Mercury. 

A.. — 6 many 40 the Moderns reckon 2 

B. Some of the modern chymical Philo- 
ſophers reckon. five, viz. Mercury, Phlegm, 
Sulphur, Salt, and Earth. Others reduce 
them to three, viz. Mercury, Sulphur, and 
Salt. Whereas in reality, there are no other 
Elements of natural Bodies than the primo- 
genial Particles of Matter, or Subſtance, 
of which they confiſt univerſally, and en- 
dued with the Properties above mentioned. 
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Of Extenſion, and the Magnitude, and 
Dimenſions of natural Bo DIES. 


A. Remember you ſaid the firſt of the 
univerſal and eſſential Properties of 


Matter, or Body, was Extenfion ; pray ex- 


plain what is meant thereby? 

B. Extenfion of Matter, is the Quan: tity 
of Bulk, or Size, into which the primoge- 
nial Particles of Matter are diſtributed, or 
extended, in any natural Body. 

A. What ariſeth hence?  _ 

B. The Doctrine of Magnitude, and Di- 
menſion of Bodies. 

A. Pray, what do you call the Magni- 
tude of Bodies??? | 

B. Their Size, or Bulk, or Quantity of n 
Space, which they take up. _ 

A. How do you compute, or eſtimate, 
the Magnitude of Bodies? | 
4 B. By the [AY of. their Dimen- 
ions. | % 
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A. What do you call the Dimenſions of 
1 

B. Their Extenſion in Length, Breadth, 
and Thickneſs, or Depth; and theſe are 
the common Terms, or Bounds, which 
limit the Subſtance of all Bodies. 

A. Have all Bodies theſe three Dimen- 
ſions? | — - 

B. Yes, they have; though one, or two, 
or all of them, eſcape our Senſes ; yet, they 
nevertheleſs exiſt together in all Bodies. 

A. How do ſome then ſay, that a Point 
V denn b Ws 
B. They mean by this, a Point, or the 
1 ſmalleſt Part of Space, which, naturally 
ſpeaking, is Nothing, and therefore hath 
r ECSTT 2 
A. How are Bodies differenc'd with Re- 
ſpe& to their Dimenſions? © __ 
B. They are by Mathematicians, on that 
Account, diſtinguiſhed into Points, Lines, 
PT — ES 
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B. They call that a Point, when all the 
three Dimenſions are ſo very ſmall, as to be 
altogether imperceptible, as the Speck A: 

A Line, is that which appears to re no 
Breadrb, or Thicknefs, as BC: A Super- 
Ncies, that which hath Length and Breadth, 
but no pereeiveable Thickneſs, às ABCD: 
Lafly, they call that a Solid, which hath 
evidently all the three Dimenſions, as the 
RAVE On 0 Solid 
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Of Magnitude and Dimenſions of Bodies. 39 
Solid 8; whoſe Length, is AC, its Breadth, 
AB, and its Thickneſs, or Depth, AE. See 
/ 

A. How many are the Degrees of Mag- 
nitude ? * | 

B. They are infinite; for no Body how- 
ever great or ſmall can be given, but ano- 
ther may be conceiv'd greater or ſmaller 
than it; as I ſhall demonſtrate to you when 
we diſcourſe of the Diviſibility of Matter. 

A. How are Bodies, or Things, ſaid to 
be great or ſmall? _ | 

B. Greatneſs, or Smallneſs, are only re- 
lative Terms; and Things are great or 
ſmall only as they are compared one with 
another: Thus a Mountain two or three 
Miles high, is a great one, and one not 
above two or three Perches high, is a ſmall 
one, when they are compared together, 

A. Then, I ſuppoſe, you count ir im- 
proper and unphiloſophical, to ſay any 
Thing is abſolutely great or ſmall, 
B. Moſt certainly it is; becauſe the ſame 
Thing is either great or ſmall by Compari- 
ſon only: Thus a Hog is a ſmall Creature, 
compared with the largeſt Elephant; but 
it is a great Creature, when compared with 
a Louſe that crawls on his Back. 


Of the Div / bility of Matter, of the 
I fenity thereof, and of the wonder ful 
Ductility and Diviſe fbi of ſeveral 
Boptxs. 


ANDRAY what is the Diviſibiliry of 


Matter? 


B. It is that univerſal Property or Diſpo- 
fition of a Body, whereby it is capable of 
being divided or reduced into Parts, either 


actually or mentally. 


A. How far are Bodies capable. of being 


divided? 1 
B. Body is diviſible i in infinitum; or wich- 
out end. 


_ Ot is a wonderful Poarine!. what 
will y ou ſay, that the leaſt Grain of Sand 
18 — 9 88 of being divided into Paris ſtill 
leſſer and leſſer, chrough all the Ages of 


Eternity: 
B. Les; and as wonderful as it is, it is 
capable of no leſs than a plain mathemati- 


cal Demonſtration. 
Fa 8 75 IM 
112 0 A. Do 
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Of Divifibility, proved to be infinite. 41 
A. Do you ſay ſo! I with ic may be ſuch 
as I can underſtand ; pray let me ſee ic how- 
ever. | - - Haw En 
B. I will, and I'll engage that you or any 
one may underſtand it; and it is thus, let 
EF (Fig. 5. Plate 1.) be a right Line, I 
ſay that Line may be divided into a Num- 
ber of Parts exceeding any finite Number, 
and it is thus demonſtrated: Through E 
and F, the two Extremities of the Line, 
let there be drawn the two parallel Lines 
AB, CD, and ſuppoſe they were infinitely 
extended to the right Hand; then tis evi- 
dent, that in the Line CD, infinitely ex- 
tended, there may be taken an infinite 
Number of Points, a, b, c, d, e, Sc. Now 
if to each of thoſe Points, there be drawn 
ſtrait Lines from the Point A (taken in 
AB, to the left of the given Line EF) each 
of thoſe Lines Aa, Ab, Ac, Sc. will cut 
off a ſmall Portion of the Line EF; but be- 
cauſe the Points a, b, c, &c. are infinite in 
Number, ſo likewiſe are the Lines Aa, Ab, 
Ac, Sc. and conſequently the Parts, or 
ſmall Portions, they will cut off of the Line 
EF, will be infinite in Number alſo ; and 
thus it is manifeſt, that the Line EF, how- 
ever ſmall, may yet be divided into an in- 
finite Number of Parts at 
A. Indeed tis ſo plain, that I muſt con- 
feſs and believe it: = what may we infer. 


from this wonderful Property of Matter? 
B. Firſt, 
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B. Firſt, That the leaſt Particle of Matter 


is capable of an infinite Diviſion, as well 


as the greateſt. 
Secondly, That there is no ſuch Thing as 


infinitely ſmall Particles of Matter. 

Thirdly, That the original or primoge- 
nial Particles of Matter, into which it may 
be ultimately reduced, are altogether paſt 
humane Comprehenfion. 

Fourthly, Hence we learn what wonde- 
rous Effects a ſmall Piece of Matter may 
produce by its Divifibilicy and Ductility. 

A. Pray what do you call the ne 


of Matter? 


B. That Diſpoſition of it, whereby i itis | 

eafily drawn out into Length, or Breadth. 

A. What curious and extraordinary In- 
Rances have you of this Kind ? 

B. I think the following very remark- | 

able, vis. | 

Mr. Boyle ſaith a Piece of Silk, weigh- 

24 Grains only, was drawn out into a 
Thread three hundred Yards long. 

He ſaith alſo, that one Grain of Gold 
may be beat into a Leaf of 7 . ſquare: ; 
Inches. 

If then an Inch in AY divided irits 
two hundred Parts, the Eye may diſtinguiſh 
them all; wherefore in one Grain of Gold 
are 2000000 '6f File Parts. PU IN 
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Of Divifbility and Du#ility. 


An Ounce of Silver may be gilt its 
eight Grains of Gold, which afterwards 
may be drawn out into a Wire of 1 300 
Foot lon | 5 
Dr. Holley has made it appear, that 
124500 of thoſe very fine Skins of Gold, 
uſed in gilding Silver-wire, do not in 
Tine exceed an Inch. Beſides ſeveral 


other Inſtances. 


A. Theſe Things are ver. admirable in- 
deed ; what other remarkable Diſcoveries 
have iflued from the Diviſibility of Mat- 
ter? 

B. The extraordinary Subriliry of Mat- 
ter, and the Tenuity or Fineneſs of its Parts, 
will appear by theſe Inſtances. 

Mr. Boyle hath found that one Grain of 


Copper will tincture 28534 Grains of Wa- 


ter ; and therefore in a Drop of Water, 
whoſe Diameter is one hundredth of an 
Inch, there are contained 2114000 viſible 
Parts of Copper, reckoning only an 100 to 
an Inch. 

Again, Dr. Keil hath computed the Mag- 
nicude of a Particle of Aſa Fætida, to be 


A "i Parts of a Cubick Inch. 


r ———— 


He has likewiſe ſhewn that one of thoſe 


Globules of Blood, which circulate in the 


Veins of ſome very ſmall Creatures, doth not 
8. 


exceed the — — — — 


. 


Part of a Ouhjc LL 
Once 
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Once more, he bath alſo damonſire- 
ted that one Grain of Sand will contain 


125000000000000000000000000 of the 


aforeſaid Blood-Globules; that is 10256 
Times more than the higheſt Mountain 
upon Earth contains Grains of Sand. 

Laſtiy, He hath ſhewn the leaſt Particle 
of Matter ſhall be made to fill the greateſt 
Space e the Orb of Saturn) ſo that 
there ſhall be no Pore therein, whoſe Dia- 


meter ſhall exceed the 1oOOOOOOOOOOO , 
Sc. of an Inch. 
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Bo DAKS: » colon 
* F HAT is that common Property 
of Matter, or "Body, which you 

call Solrdity n 

B. Solidity is that Property, whereby a 
Body refiſteth all others that preſs it on 
every Side, and whereby it hinders all other 
Bodies from entring into that Place which 
it poſſeſſeth, though they are _— t 
it ever ſo violently. 

A. Then ſuppoſe I Seel a Body ever 10 
forcibly between my Hands, that Proper- 
ty which prevents my Hands from coming 
to a mutual Contact, you call 8 | 

if J underſtand you right. 61,2428 \ 

B. Yes, I do ſo; and this Property is the 
Ground or Cauſe of all Reſiſtance in Bo- 


dies. 
A. Is not « this A new Tem for chis Pro- 
perty? ws 5 1. VE 


MN; * Ne 5 
- z + - #4 Y ; * 1 
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B. Yes, it hath been formerly called Ini- 
penetrability ; that is, whereby two Bodies 
cannot penetrate each other, or- be in the 
ſame Place at once. — 

A. And is the Exchange of Impenetrabi- 
lity for Solidjty, made on good Grounds 
RS: 

B. A great Man made it, and a greatet 
hath. proved: it; but under Favour of 
them, I think the Word Reſiſtance, ex- 
preſſeth this Property much better chan 
either of the other. 

A. I pray yous Reaſons for that? 
. Imponett ad ility IS /@: N Q ative, and 
therefore not ſo proper; Soliditꝭy is ambi- 
guons, - for thereby we often expreſs. the 
Hardneſs of Matter; a Property entirely 
different from what is here intended by it. 
The Word Reſiſtance expreſſeth the Thing 
aſſerted by each of thoſe Names; and there- 
fore (being neither imptroper nor ambi- 
gucus) is more fit than either of chem. 

A. And is this Property of Matter the 
ſame in liquid or fluid Bodies, as it is in hard 
or Hd ones? 4 1100 um & 0 

B. The very ſame; for 8 Drop of Wa- 
tet, or 2 Particle of Air, remaining fie d 
between any two Bodies, will no leſs hinder 
their Contact, than an equal Quantity of 
Steel or Diamond would loo 
A. Pray what is that you call Figurabi- 
lity of Body or Matter? 5 - 

9 .1 B. That 


-1T * WAR © #$FT vn A yww-l 
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B. That univerſal Diſpoſition thereof, 
whereby tis neceſſitated to appear in, or 
put on ſome Sort of Shape, or Figure, or 
other. 


A. Wherein doth che Shape or Figure of 


Matter confift ? 


B. In the Manner, or Mode, or Faſhion, 
of its Extremities, or external Superficies, 
within which it is contained. 

A. Is it not the ſame with what is call'd 
the Form and Modification of Matter? 

B. Yes; and ſince the Forms of Matter 
are only the Shape, or Faſhion, of its ter- 
minating Extremities, we muſt exclude 

ubſtantial Forms, as the contradictious 

onſenſe and Jargon of the Schools. 

A. Doth this Property of Matter you 
now diſcourſe of, equally relate to the ori- 
ginal primogenial Particles of Matter, as 
well as to the grofſer Compoſition thereof 
in natural Bodies? | | 

B. Yes; but in thoſe inconceiveable Par- 
ticles of Matter, the Forms, no doubt, are 
much more ſimple, regular, and determi- 


nate, than in thoſe heterogeneous Compo- 


fActons which we are ae withal. 


CHAP. 
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of Mile Is Matter, and the Natur 
oth Motion and Reſt. 


R A Y. what: i is meant by the Mobi- 
lity ef Matter? 

B. It is that eſſential Property, whereby 
any Part of Matter is capable of Motion, 
or being moved. xc, 4 
A What is Motion? 


B. A continual and ſucceſſive Change © a 


— 
A. What is Reſt? Ls 
B. The Continuance of a Body in the 


ſame Place, for any Time. 


A. What is the Cauſe of Motion? ? 
B. An external Force or Power applied 
10 any Body; which being ſuperior to its 


| Reſiſtance, impelleth or driveth it out of 


its Place. 
A. How is Motion diſtinguiſhed ? 
B. Into abſolute and relative. 
A. What is abſolute Motion ? 
B. The real Motion of a Body, from one 
Fart of abſolute Space to another. 
* 34 + A. What 


A duos AN 


_- 


le 
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A. What do you call relative Motion? 
B. It is the Change of Place with re- 
ſpect to ſome other Things at reſt: And 
abſolute and relative Reſt is juſt my con- 


trary to theſe. 


A. What do you obſerve bac > io? 
B. That a Petſon may — be at 
Reſt, who yet is rently and n in K N 


lute Motion. 


A. Pleaſe to exemplify ae Mater: 5.801 

B. I will: Suppoſe: a Perſon ſeated. in a 
Ship, he appeareth to all within the Ship 
to be at Reſt; though at the ſame Time 
he is moved with the ſame Motion, with 
the ſame Swiftneſs, and according to the 
fame Courſe, as the Ship it lelf is, with re- 
gard to abſolute Space. 

A. What are the general Affections of 
Motion? 

. They: are cheſe three, VIZ. 


1. The Celerity or Velocity of Motion. 


2. The Quantity of Motion. 


| 3. The Direction of Motion. 


af Prop what do you mean by « the cal. 
rity of Motion? 

B. It is that whereby a Body nth over 
a gi, zen Space, in a given Time: So that W - 
in one Minute a Body A paſſeth over the 
Space ab, and another Body B paſſeth over 


the Space cd, in the ſame Time ; then the 


8 Cele- 
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Celerity or Swiftieſs of the Body A will be 
to: the: Celerity of the Body B, as the Line 
ab is to the Line cd. See Fig. VL 

A. How do you compute the Quantity of 


Motion? 
B. By compounding the Proportion of 
the Quantity of Matter, and the Velocity 


of Motion: Thus, if the Body A hath two 
Parts of Matter, and fix Degrees of Velo- 

city, the Motion of that Body will be twelve. 
See Fig. VII. 


A. Then by this Means I perceive you 
have an eaſy Method of comparing the 


Quantity of Motion in any two or more 
Bodies. 

B. Ves, very truly: For, ſuppoſe che 
Body A hath two Parts of Matter, and ſix 
Wes of Velocity; and the Body B hath 


four Parts of Matter, and ten Degrees of 


Velocity; then the Quantity of Motion in 
A, paſſing from a to b, will be to the Quan- 
tity of Motion in B, paſſing the Space cd, 
as twelve to forty. See Fig, VII. 

A. Why then I find, that if the Quan- 
tity of Matter in any two Bodies be equal, 


and their Velocities unequal, and the con- 


trary, their Quantity of Motion will like- 
wiſe be unequal. 
B. It will ſo; for the Quantity of Mo- 


tion in two Bodies will never be equal, 


if their Matter or Velocity differs, unleſs 
in chis one Caſe, when the Quantities of 
I „%% L 


Of Motion,” and its Sections. 51 


Matter and Velocity are in reciprocal Pro- 


FS © 4 4 4 11 is / & 3s £3 * n# 3. d 
portion to each other: As thus, 4: 2:: 6 1 * 
Wherefore the Motion of B, with three De- 


.- - 


grees of Velocity, is equal to the Motion 


of A, with fix Degrees thereof. See 
Fig. VII. 


A. What do you call the Direction of 


Motion ? 
B. It is a right Line, ſuppoſed to be drawn 


towards the Place where the moving Body 


tends: As ab is the Direction of the Body 
A, in . VE: 

A. What other Diviſions of Motion do 
you make? | 

B. Why, according to the Force impreſ- 
ſed on Bodies, their Motion is either fimple 
or compound. | 33 

A. Pray, Sir, what is ſimple Motion? 

B. When only one Force or Power acts 
on any Body, the Motion produced thereby 
is ſimple, and according to the Direction of 
the impreſſed Force. 

A. And, next, pleaſe to explain com- 
pound Motion. 


B. This is produced when two or more 


Forces act on any Body in different Directi- 
ons: Thus, ſuppoſe a Power H act on the 
Body A, with eight Degrees of Force, in 
the Direction ab; and another Power I act 
on it with fix Degrees of Force, in the Di- 


rection ac; I ſay, the Motion of A, is not 


ſimply in either of the Directions ab or ac, 
. but 


52 The PHILOSOPHICAL GRAMMAR. 


but in a Direction compounded of both, 
viz. ad, and that with ten Degrees of 
Force; and arrives to d in the ſame Time 
as it would have arrived to b orc with thoſe 
Forces ſingly. See Fig. VIII. | 


\d 8 * 


—— - * 


CH Ar. VII. 
Of LI GHT. 


B. Aving thus taken a brief Survey of 

| the moſt general and effential Pro- 

erties of Matter; let us now proceed to 
thoſe which are more particular, called the 
ſpecific or accidental Qualities of Bodies. 
A. By all means, Sir, proceed; for tis 
a Converſation of ſo noble a Sort, that 
I ſhall never recompenſe the Time and 
Trouble you take to inſtruct me: Bur, to 
continue the Thread, pray, why are. they 
called ſpecific or accidental Qualities? 

B. They are called Specific, bec2ule there- 
by the ſeveral Kinds of Bodies have their 
Diſtinction, and are what they are, and are 
differenced from one another: Thus, Fire 
by Heat, Glaſs by Tranſparency, Liquors 
by Fluidity, Solids by their Fixity, &c. 
are diſtinguiſhed from each other ; and are 
A | | account- 


IF. 
* - 


SH TT 8 "TY 
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oy the Nature of Light9 gz 
accounted particular Species of Being or 


Matter. 
A. But you do not ſay why they are term- 


] ed Accidental. 


B. I was juſt going to tell you; they are 
thus called, becaufe they are not eſſential 
to Matter, but happen to part thereof per 
Accidens, or by Caſualty; for tis purely 
ſo, that one Part of Matter is diſpoſed to be 
bot, another cold, another dry, another 
light, another of this Colour, and another 
OT TR. 

A. Which cf thoſe Qualities will you 
pleaſe to begin withal? 

B. Light; this being the moſt conſide- 
rable and wonderful of all others; and by 
which, all Things are made viſible and 
known. - 

A. Pray what do you call Light ED 

B. That Quality of certain Bodies, 
whereby they become viſible to us, and 
render others ſo. 

A. What is the true Cauſe of Light ir in 
thoſe Bodies? 

B. No Man can certainly tell; however, 
ſome affirm it to conſiſt in the extreme vi- 
brating Motions of the Parts of thoſe lu- 
minous Bodies. 

A. By what Means doth Light come to 
affect our Eyes ? 

B. Tis ſuppoſed this is owing to a very 


fine ætherial Matter, vaſtly rarer than Air, 


B 3 W hich 
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which is the Medium by which the Rays 
of thoſe luminous Particles are tranſmitted 


or propagated to our BIG and illuminate 
them with their Lig 


A. You then ſu 2 I find, SIE what 
we call Rays of Tage are real Hoes, or 
Particles of Matrer, e enducd with the Qua- 
lity of Light, and not the Quality it felt. 

B. You hit it ; I do indeed not only ſup- 
pole i it, but am ſure of it. 

A. Are you indeed! then I am ſure not 
only my ſelf, but Thouſands more, have 
been long miſtaken, Pray, 1s not the Sun 
the Fountain of Light originally? 

B. No: He is Pu the greateſt Body that 
emits Light in our planetary Syſiem: Light 
it ſelf being a Quality innate to thoſe 5 
dies, which e IN it naturally 

A. But why do you ſa wy Sem, 

B. Becauſe opake Bodies, when heated 
beyond a certain Degree, will emit Light ; 
and all Bodies, eſpecially ſulphureous ones, 
having their Parts ſufficiently agitated do 
ſhine or emit Ligbt: Whether this be by 


Q- 


| Percuſſion, 28 Liebe leer, when ſhaken 


in Vacuo; or by Attrition, as a Cat's Back, 
or Horſe's Body, &c. rubbed in the Dark; or 
by Putrefaction, as happens in Mood, Fleſh. 


$c. when putrified ; or by any other Way. 


! 


A. Is the Morion of LS. inſtapraneous 
or f ſucceſſive? | 


B. I. 


KY 


> £8 . 
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B. It being found (by Obſervation) that 


Light is ſucceſfive, or propagated in Time, 
hath at Length ended this long and dithculr 


Controverſy. 


A. By what kind of Obſervations is chis 
diſcover'd ? 


B. Aſtronomical oA the Prin- 
cipal of which is, that of the Ecligſes of 


the Satellites of Jupiter; ; for thoſe Eclip/es, 


when the Earth is between the Sun and Fu- 
piter, happen ſeven or eight Minutes too 


ſoon; and when the Earth is beyond the 


Sun, they happen as much later than they 


is, that Light hath farther to go in the lat- 


ter Caſe than in the former, by the Diame- 


ter of the Earth's annual Orbit. 
A. Why, if this be the Caſe, you may 


you not! ? 

B. Yes, eaſily, could we tell preciſe- 
ly the Diſtance of the Sun: Some make 
it 10000, and others 20000 Diameters of 
the Earth; let us then take the Mean 15000, 
and It is well known the Diameter of che 
Earth is about 7935.475 Engliſh Miles; 
therefore the Diamerer of the Earth's Orb 
is 119032125 Miles: Hence at the Rate of 
7+ Minutes, or 450 Seconds in paſſing from 
the Sun, Light will be found to fly 264516 
Miles in a Second of Time. 


E 4 _-. a_ 


ſhould by the Tables; the Reaſon of which 


nearly compute the Motion of Light; can 
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A. Pray make this incredible Swiftneſs 
of Light a little more intelligible by Ex- 
ample. 

B. I will: Tis * that a Bullet, at 
his firſt Diſcharge from the Muzzle of a 
Cannon, flies one Mile in a little above 8+ 
Seconds, and therefore would be 324 Years 
in arriving to the Sun; hence the Propor- 
tion of Swiftneſs in a Cannon-Ball and 
Light, is as 1 to 3112 nearly; that 1s, 
Light flies three thouſand one hundred and 
twelve Times faſter than a Bullet at his firſt 
Diſcharge. 

A. Wonderful are the Works of God! 
Not only paſt finding out, but paſt Belief 
when but imperfectly known! But, pray, 
what other a of Light are diſ- 
covered ? 

B. Light is not only found to be a Body, 
but it is alſo found to conſiſt of Rays tin- 
cturcd with all the original Colouts in Na- 
ture. 

A. In what Order are the Rays of Locks 
found to be coloured? 

B. According to the different Degrees of 
Refrangibility in the Rays: From Rays leſs 
Refrangible to thoſe that are moſt fo, the 
Colours appear in this Order, viz. Red, 
Orange, . Yellow, Green, Blue, Tndigo, deep 
Violet : But more of Cours when we diſ- 
courſe directly thereof by and by, 


"of: Pray : 


Colours, Reflexion, Refration of Light. 57 
A. Pray what. other Affections of Light 
are obſervable ? 
B. Its Reflexibility and Refrangibiliry. | 
A. What do you call the Reflexibility of 
Light? | 
B. The Diſpoſition of the Rays to be re- 
flected, or turned back from the Surface of 
any Bodies on which they fall : Thus the 
Ray aB falling on the Surface AC, in the 
Point B, is reflected or turned back again ig 
the Direction Bd. See Fig. IX. 
A. In what Manner or Order is this? 
B. The Law of Reflection of Light is in- 
variable; for the Angle aBc, of the inci- 
dent Ray aB, is ever equal to che Angle cBd, 
of the reflected Ray Bd, and che Perpendi- 
e £8. - See ZE AA :: 
A. Pray what do you mean by the Re- 
frangibility of Light ? 
B. The Diſpoſition of the Rays of Light 
to be refracted, or broken out of their di- 
rect Courſe, in paſſing through one tranſ- 
parent Body or Medium into another: Thus 
the Ray aB, paſſing through the Medium 
of Air to B, and there ſtriking on the Sur- 
face of Water AC, is refracted or broken 
out of its direct Courſe BE, into another 
BF, towards the Perpendicular BG. See 
Fig. X. 
A. Doth the Refrangibility of Rays alſo 
obſerve any ſtated Law or Ocder ? 


S Yes: 
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B. Yes: For the Line HI, of the Angle 
of Incidence CBH, is always in the fame 
Proportion to the Line AIK, of = 
Angle of Refraction GBF; as 4 to 3 in 
Water; and as 17 to 11 in Glaſs : That is, 

HI: MF : 4:3 in l and HI: MF:: 
17:7 11 in %%. See Fig. X 

A. What He we learn by this Doctrine 
of the Reflection of Light? 

B. The Reafon wy, Objects appear ju juſt 
as far behind any Plane Speculum, or Look- 
ing-glaſs, as ey really are before it, and 
the ſame Way : Thus, ſuppoſe AC the Se- 
ction of a Looking-Glaſs, tis plain any Ob- 
ject placed, before it at a, as the Arrow, 
will appe# juſt ſo far behind the Glaſs AB 
as E, and directed to the ſame Point in the 
. Glaſs B: For all Objects appear in that Ray 

Ed, that meets the Eye in d, be it any how 
reflected or refracted. See Fig. IX. 

A. And are our Eyes thus deceived by the 
Refraction of Light ? 

B. Beyond your Imagination, I believe. 
A. Aye, indeed! Pray oblige me with an 
Example how and in what Reſpects. 
B. I will; and that by a very vulgar Ex- 
periment : Suppoſe AG HB be a Veſſel, 
whoſe Length GH is 56 Inches; let any 
Object, as a half Crown, be placed exactly 
in the Middle thereof at F; then let the 
Veſſel be filled with Water to the Height 
CD, 24 Inches; let FP be a Ray of Ligbt 

Pafling 
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paſting from Be Object F to. P, but there 
meeting with the Air, is fefracted towards 
N, and becomes PN. Now 'tis evident an 
Eye placed in N, cannot, by any Means, 
{ee the Object F {for the Sight is inter- 

rypted by the Side of the Ye , at e) before 
the Water is poured into the Veſt ; after it 
18 poured in, the Eye at N will indeed ſeg 
the Object F, yet not in its rye Place at F, 
but in Ae, diſtant 154 Inches at E; 
alſo to an Eye placed perpendicular over the 
Object F, it will appear to be in O, and the 
whole — of the Veſſel will ſeem ele- 
vated to IK, the Height of FO, 11 Inches. 
See Fig. XI. 

A. Well, tis very wonderful, as well as 
diverting and improving, to ſee and con- 
jider of thoſe Things: I could nor, indeed, 

ave thought that Things placed ſo far out 
of Sight could thus be made viſible; and 
that we ſhould behold them in Places ſo far 
diſtant and different from the true: Well, 

'tis well we have Reaſon to guide us, for 
I perceive our moſt exquiſite Senſes are fal- 
lible, and often deceiv'd. 

B. 'Tis true, our Senſes are liable to De- 
ception, and 'tis well for us in many Caſes 
they are; for as J go on, I ſhall often ſhew 
you the Advantages which accrue to us 
thereby, and from the Cauſes thereof; par- 
ticularly | the Reflection and Refraction of 


Light, 


AJ. Pray 
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A. Pray how came Bodies firſt of- all to 
be endued with this wonderful Property of 


Light? 
B. By the 5 ge. of the great 
Creator; he ſaid, Y , Sift Lux, let 


there be Light, and mme de there was 
Light ; W che ſtupendous Body of the 
Sun was created, as it were a Repoſitory or 
Store- Houſe thereof, whence it was to be 
diftributed to every Part of the planetary 
Syſtem, in order to make the Whole viſible, 
and uſeful to the various Inhabirants there- 
of. 

A. Can you give any Account of the 
Smallneſs of the Particles of Light? 

B. Ves: It is computed, that in a Second of 
a Minute, there flies out of a burning Candle, 
the following Number of Particles of Light, 


41866 0000000000000000000000000000000000000000, 
which is 10000000000, or ten Millions 


of Millions Times a bigger Number than 
$00000000000000000000000000000000, 
the Number of the Grains of Sand, -com- 
puted to be contained in the whole Earth. 
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A. 0 ö if wha! pleaſe, Sir, let us 


define what Colour is? 


B., Colour is that Quality of Bodies, A 


whereby they are diſpoſed ſo to modify and 


reflect the Light falling on them, and ftrik- 
ing on the Organ of Sight, as thereby to oc- 


caſion or produce the Senſation of Colour 
in our Minds: And that Senſation in us, 1s 
alſo call'd Colour. 


A. Whence is the original of Colours? 
B. All the Colouring in the Univerſe pro- 


ceeds originally from the Rays of Ligbt; for 


in them are contained all the primary, 


original, and abſolutely pure and unmixed 


Colours. | 
A. Which, and how e are thoſe 


primary and original Colours? | 
B. Thoſe which follow: 1 Red, 2 O- 


range, 3 Yellow, 4 Green, 5 Blue, 6 Indigo, 
7 Violet. 


A. How are thoſe Colours diſcerned and 


diſtinguiſhed in the Rays of Ligot? 


# 


turn our Diſcourſe to the Pia 
mena of Colour: And firſt, be pleaſed 70 


—* 
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B. By Means of the different Degrees of 
its Refrangibility; for thoſe Rays which are 
leaſt refrangible, are tifctufed with Red, 
and paint that Colour on Bodies ; and thoſe 
which are moſt refrangible, are violet 
Purple, and paint Bodies therewith; and 
the intermediate Degrees of refrangible 
Rays, are dyed with the intermediate Co- 
hours, in the Order as before- mentioned. 

A. By what Experiment do you prove 
RE? :.: 5 | 

B. By this eaſy one following: In a 
Chamber made dark; make an oblong Hole 
in the Window-Shutrer at F, about ; of an 
Inch in Breadth; through which will enter 
the Sun Beam FH, and a large Priſm ABC, 
placed at about 20 Feet from the Hole, 
will refract the Rays of this Beam; after 
which they will again unite and become a 
white Beam at H, where let be applied an 
opake Body GHI, at the Diſtance of 2 or 
3 Feet from the Priſm, in which let there 
be an oblong Hole made at H, 4, or 4 of 
an Inch in Breadth, through which the 
white Part of the Beam being tranſmitted, 
and made to fall on a Piece, of white Paper 
placed after, will there paint the primitive 
original Colours of Light ; ſuppoſe Red ar t, 
Yellow at's, Green at r, Blue at q, and Vio- 
let at P. See Fig. XII. . 

A. Well, very good, and what is the 
Conſequence of all this, Sir? > 
_ . B. Why 


* 


i; 


Of the Nears and Order of Colours, 6 3 


B. Why then with a Piece of Wire R 
(or any opake T hing about of an Inch 
thick) you may, by . the Rays 
at k, I, m, n, o, take away any one of the 
Colours at t, s, r, q or P, whilſt the other 
Colours remain as before. 

A. What do we learn by this Experi- 
ment? 

B. Firſt, That the Rays of Light paint 
natural Bodies with different Colours ; Se- 
condly, That the leaſt refrangible Rays, as t, 
paint Red; and the moſt. refrangible ones, 
as P, paint the deepeſt Violet Purple; and 
that other intermediate refrangible Rays 

aint the other intermediate Colours: Third- 
ly, That thoſe Differences of Colour are ab- 
folutely and really exiſting in the Rays of 
Ligbt, and do not ariſe from the different 
Confines of Shadow, variouſly modifying 
the Light, as has hitherto been the Opini- 
ons of Philoſophers. 

A. I think it ſeems from nahm as if you 
would inſinuate, that Colours are not con- 
nate with Bodies, or naturally in them, but 
painted on them by the Rays of Light. 

B. Tis very true: Colours only are in the 
Rays of Light, not in Bodies; and all Bo- 
dies are of the ſame Hue in the Dark, and 
appear differently colour d only by, and in 
the Light. 

A. Strange Doctrine this! I am apt to 
think you'll perſwade very few that Colours 

are 
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are not in Bodies, when they conſtantly ſee 


all around them tinged with ſuch an agree- 
able Variety. 

B. If they will not be convinced by Rea- 
ſon and Experience, they muſt remain Ig- 
norant, and till poſſeſs their 41% ere and 
Errors. 

A. But according to this Notion of "A 
tours, how comes it to paſs that ſome Bo- 
dies are all of one Colour, | ffme all of ano- 
ther, and ſome of ſo ma y different Co- 
ſours ? 
B. This is eaſily coniceinedy: for: che Mat- 
ter of ſome Bodies unĩverſaliy reflect one 
Sort of Rays more copiouſly than another; 
and according to the Refrangibility of thoſe 
Rays are the Bodies colour d: Thus Minium 
reflects the leaſt refrangible Rays moſt copi- 


r 


i. 


ouſly, and thence appears Ned; Violets re- 


flect the moſt refrangible Rays, and thence 


have their Colour; and ſo of their interme- 


diate Degrees: Again, the Matter of ſome 
Bodies is ſuch as reflects diffetenc refran- 
gible Rays; and therefore is iF Mrious Parts 
of various Colouræõ 

A. Pray, Sir, what can be 5 Meaning 
that White and Black are not reckon'd. a- 


mong the primary Colours of Light? 


B. Becauſe White is ſo far from be ing a 


pure, fimple, original Colour, that, on the 


contrary, 'tis a Mixture of all choſe 7 ori- 


Sina! Colours W or a Compoſition of 
| Colours, 


*. JW 3 Wy WW wo wy 1 wer 


Of the muſical Harmony of Colours, 65- 
Colours, even all the Colours in Nature: And 
on the other Hand, Black is properly no 
Colour at all, being only the Hue of choſe 
Bodies, whoſe Subſtance abſorbeth all the 
Rays of | Light, and therefore by reflecting 
none, _— of Conſequence, be colour'd 


at all. [4 
A. Tben thoſe Bodies which appear 


White, T apprehend, are ſo by refle&ing 


promiſcuouſly all 1 Rays of Light which 


fall on them. 


B. Ves, they are ſo. T have one Thing 


more very curious on this Head of Colours 


to relate to you, and then, if you pleaſe, 
we will make a Tranſition to another Sub- 


=” 


A. Pray what is that? 1 long to knbw, 
being raviſhed with theſe np of natural 
Curioſities. | 

B. It is this: Sir Ne Mues by Ex- 
periments, hath found that the Colours of 
Light, with reſpe& to their Quantity, were. 


in Proportion to the ſeven muſical Notes, or 


Intervals of Sound, contained in an OGave, 
viz. Sol, la, fa, Sol. la, mi, fa, Sol. See 
Fig. XIII. 

A. Bleſs my Stars! a Diſcovery indeed ! 
ſure the' happieſt Man alive for Experi- 
ment! What! Muſic and Harmony i in Co- 


hours! 


B.. Yes, he diſcovered it thus : He caufed 
A Sun Beam to be largely refracted on the 
-- Side 
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Side of a dark; Chamber, which produced 
the Shed rum of Colours, nepreſented by 
ABCDEF ; in which he cauſec an Aſians 
exaChly. to mark the Conſines of each hoes 


by drawing parallel. Lines berwixt, e =O 
am, bi, c Sc, and thus the Spaces, 
G, , O, R. repreſents K* Quantity = = 


an Caloyrs, viz,. Vialet, Indiga, Blue, 


Green, Yellow, Orange, and Red And upon 


à nice Examination, he found the. parallel 


| Sides of the Spectrum AF ande CD, 10 be 


divided in the Points a, b, c, d, Ce, juſt i in 
the Popngfien. as a muſical Chord is di- 
vided for che Concordg öf an Oclau, viz; 
2 the- Intervals, of cheſe Numbers, Ii f. * 


. 
4 This would induce one to think . 
were ſame Kind; of Relation between Mus: 
fic and Colours; ſince it hence appears; that 
in, Nature, they are adjuſted; in the ſame 
Proportion, and both, —— to delight 


Lie pleaſe Mankind; ancHlogth: the Cares of 


B. One Thing. more 1 muſt remind you 
of, and that is this: Some Perſons tell us 
Colours are tangible Qualities, and; may. be. 
diſtinguiſhed, by Feng, and give an In- 
ſtance of one that could and did do it: But 
this, is certainly impoſſible, to do naturally 
and therefore if any one ever did do it, he 
"0 haves a ern erg Gift o Feeling... 
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E = us next entertain bur faves 
4 LAT a Conſidefation of the Na- 
ture 3 Property of Sound; for this is no 


baren Part of Nature, tior's uſeleſs Specu- 


lation, the Cris know. 

A Come on chen, Sir, If you are nor 
tired,” T cherer cl with theſe noble Diſqui- 
fitions'and Enquires ; and pray tell me firſt 
wherein Sound doth cn ? 

B. Sound” is the undulatory Motion of 
* Air, ariſing from the tremulous Mo- 

tion of this Parts of any Body occaſioned 

a Stroke; and thoſe Undulations or 
Fulſes of the Air beating on the Tympa- 
num, or Drum of our Ears, convey, by 
che Nerves, this Senſation to our Minds. 

A. Ho doth it happen that one and the 
fte Sound may be heard by ſo many at 
once, and in different Places? 

B. Becauſe the Vibrations and Tremors 
of the Air, excited by the Percuſſion of any 
Body, are propagated in concentric Spheres 
all around the ſaid Body (which is their 
common Center) to very great Diſtances; 


| and therefore let a Perſon be any how, or 


F 2 any 
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any where ſituated within the Verge of 
thoſe Motions, he will equally hear the 
Sound, at equal Diſtances from the Bo- 


dy whence it comes: See Fig, XIV. where 


DD repreſents a Drum, and D. 1, 2, 3, 4, 
5, Sc. the circulating Motion of the Air 
made by, and conveying the Sound of the 
Beats to our Ears. 

A. How 1s it to be proved, chat Air is 
thus the Medium of Sound? + R 

B. By the Experiment of 4. Bell in the 
Receiver in an Air: Pump, which, be fore 
the Air is exhauſted, may be heard to a con- 
ſiderable Diſtance; . but when, fmt 
can ſcarcely be heard at the near 
ſtance. as 

A. What N of. ate hach 
Sound ? | 

B. Very great, but not ſo great by near 
as that of Light : Mr. Derbam has found 
by Experiment that the mean Velocity of 


$1 8 4 


Sounds is at the Rate of 1142 Feet in one 


Second of Time, or a Mile in 4+. Seconds; 
and therefore would take up 17 4 Years in 
paſſing, from the Earth to the Sun, which 
is near double the Velocity of a Bullet at 
his firſt Diſcharge from the Cannon. 

A. Can you certainly tell, Sir, how far 
Sounds may be heard? 

B. Indeed, Sir, this is a Matter not alto- 
gether certain bur there are Reports of 
Sounds I". the Exploſions of great Guns, 


Sc.) 


a, 


Of the Nature and Motion of Sound. 69 
Sc.) which have been heard ro the Di- 
ſtance of 180 or 200 Miles. 


A. Doth not the Wind an W 


the Motion of Sound? 
B. No, not ſo much as one 8014 ima- 
gine; though there is ſome ſmall Diffe- 


rence in the Velocity of Sound with or a- 


gainſt the Wind ; has Sound is greatly aug- 
mented. or diminiſhed by the Strength or 
Weakneſs of the Wind. 


A. Is there any Difference in the Motion 


of great or ſmall Sounds? 
B. Mr. Derham ſays, none at all; whe- 


ther they be loud or languid, of Bells, 
Guns, Se. great or ſmall, or any other fo-: 


norous Body.. 

A. How do you eſtimate the Greatneſs 
or Intenſity of Sound? 

B. That, Sir, is always as the Space 
paſſed through by the Particles of undula- 
ting Air in their paſhve Motion backward 
and forward. 

A. What further have you to obſerve to 
me concerning the Motion of Sounds ? 

B. They fly equal Spaces in equal Times, 


Day or Night, Summer or Winter, Heat or 


Cold, Weather cloudy or clear, the Air _— 


vy or light, &c. 
A. Pray, Sir, tell me the Reaſon why 
after the Stroke the Sound of ſome Bodies, 
1 a 


1 


7 


and nothing but the Wind can accelerate * 
or retard them; not the Differences ß 


9 
NT Att. 


e Bells, MY Stn of muſical! [Inirass 
* Sc. continues ſo Jong, ober weaker | 
afd:weaker Fig bat” of. 200 doll 

B. The Sound of Bodies endures: in Pro- 
portion to the Number of Vibrations made 
therein by the Stroke, each Vibration pro- 
ducing a Wave in the Air, and each Wave 
repeating the Sound; but ſtill more faincer:: 
and more, as the Vibrations! are lets and leſs, 
till they entirely ceaſe: This is (eaſy to be 
obſerved by the Ear in Bells, and by the 
Eye in a String under Tenſion. 

A. There is one Thing ell. Bad 1 
moſt forgot to enquire the Reaſon of, tho! 
I. gueſs how it muſt be; but I be eg Four) 
Thoughts of it, Sir; it is an Echo? zn 

B. This, Air 1 no more than the R 
tition of Sound, made by a Reflexion or 
Repercuſſion 5 a Wave of Sound, 1 05 
the Surface of impenetrable Obſtacles, as 
Walls, Sc. whence flying back, it refalutes 
our Ears with the ſame Sound again 

A. This is juſt as I: apprehended it 
to be: Bur pray, Sir, whence ariſeth 
the great Variety in che Note or Tone of 
Sounds? MEI 3 | 

B. The Notes wat 33 of Sound ariſy0 
am the peculiar Nature f thę ſonorous 

y, the Mapnet and Degree of Rercuſ- 
don, and the different Make and Configu- 
ration of the Organ or .liſtrument' of 
Sound; all theſe contribute to: make that 
Pr E A wan- 


{ 


e the Natur of Sound. Tn, 7 


wonderful Variety and Difference in the 
be Notes, or Tones of Sound. | 
A. Why is it that fome Notes, called 
Concords, are agreeable to the Ear, and 
others we [Call Diſcords di agree theres 


with? 

B. We may ſay, they are ſo from che 
Agreement or Diſagreement of the di ffe- 
rent Motions in the Ait producing 2 
but a Perſon is little the wiſer for that: I 
therefore reſolve it into the Will, Power, 
ahd Goodneſs of the great Creator, who, 
doubtleſs, deſigned the pleaſing Harmony 
and Melody ot Sounds to indulcorate and 
heighten a Pleaſures of humane Life, and 
to err and diſpel its Cares. 


— — 
2 


C H 4 p. IX. 


Of — and LRvITr T: 07 A 
TRACTION and ELECTRICITY. | 


RAY, Sir, vs is meant by the 
Gravity of Bodies ? | 
BY Thar Property, Power, or Fe orce, 
1 all Bodies tend downwards in 
right Lines, to the Center of the 4 


4 


F 4 A. Is 
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A. Is not this what 1s, led che Weight 
of Podies ? . | 
B. No; for the Weight is RG: - = 


Effect of Gravity, or the. Meaſure or 


Quantity of this Power acting on them. 


A. How do you diſtinguiſh the Kinds of | 


this Property? 
B. Into abſolute and ſpecific, Gravity... 
A. Whar is abſolute Gravity? 


B. All that Power whereby a Body tends 


towards the Center of the Earth. 


A. And, how doth ee Gravitydiffer 


therefrom ? 


B. The ſpecific Or. relative Gravity, | is 


that which is peculiar and appropriate to 


any diſtinct Species of Bodies, and diſtin- 
guiſheth them from others, when compared 


with them. 


A. What is the Meaſure of the Property 


of Gravity in Bodies ? 

B. Their Quantity of Matter fo their 
Weight or Gravity is always proportional 
thereto. 


A. Pray what do you call that Point to- 


wards which Bodies naturally tend? 
B. The Center of Gravity, which is 
very near the Center of our Earth, for all 


Bodies within its Verge of Power: And 


thus the Center of Gravity of the Planeis, 


is ſaid to be near to che Center of the Sun, 


ahout Which therefore they all circulate. 
4. In 


8 tO en EPI 
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A, In what Manner doth this Power of 
Gravity act on Bodies 

B. Equally and abſolutely on all alike; 
5 without Regard to their Fi igure, Size, or 

Quantity of Matter. | 

A If fo, one would. Sinks all Bodies: 
would deſcend with equal TI or Swift- 
%%% 5 5 Ad dr es 

B. So they would in Reality, were it not 
for the Reſiſtance of the Air. 1 

A. This is a ſtrange Aſſertion! Pray how 
do, you prove it? 

B. By the Air. Pump; for put the light- 
e == and. a Guinea together in the 
Receiver, holding them faſt at the Top till 
the Air be exhauſted, then letting them go, 
you will perceive them deſcend to the Bot- 
tom in the ſame Moment of Time, and 
with incredible Swiftneſs. 

A. This is, indeed, very curious and 
wonderful, and almoſt paſt Belief, that che 
lighteſt Bodies ſhould deſcend as ſoon as the 

heavieſt ! 
B. Ves, they will in Vacuo, indeed: But 
in the reſiſting Medium of the Air, Bodies 
gravitate towards their common Center, 
and one another, according to their diffe- 
rent Quantity of Matter contained in them, 
as I ſaid before. 

A. What, Sir, do you ſay that Bodies 
gravitate towards one another? 


B. Yes, 


hat * of 2 Foat ; — is. io very 
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B. Yes, they do: The Mom babies 
to the Earth, and ſo does the EA tothe” 
Moon; the Satellites of 
to them; and Jupitrr and Saturn gravic 
tate to che Satellites; yea, the Barth: 
vitates or moves cowards'the'$foneci that fal- 
leth, as well as che Ston⸗ gravitates or moves 
towards the Eartb. 
A. Aye, indeed l why then, if the Earch 


moves towards all Bodies falling on K, "How 


is it that we can never pereeive it? 
B. By reaſon of the vaſt Difproportion 
of Matter in each; for ſuppoſe a Stone of 
x00 ſolid Feet in Magnitude, let full flom 
a Height equal to our Obirheſer Spire, Vit. 
300 Feet; hen becauſe the Globe contaitis 
about '$0000000000000000000000: ſolid. 
Reet, and ſuppoſe the Earth every whete to 


be of the 2 Denſity wich common” 


Stones, then the Quantity of Matter in che 
Earth will be to the Quantity of Matter 
in the aforeſaid Stone of 180 Feet, as 


300000000000000000000 to 1; and there- | 


fore while the Stone falls 300 Feet, the 
Horth will move Wenns, ve Stone the” 


200 | or RE 1 8 
; 1008600000000 


* {mall a 
atter as to be not only imperceptible to 
the Senſes, but Roe by the Ima- 


gination. 19110 87g 


A. Tis 


er and Saturn 


mee 


eee 
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A. Tis in my Oonſeiehee, indeed: But, 
Sir, now we are upon the: Neſceft of heavy 
Bodies; pray at what Rate of Velocity TP 
4 Body deſcend to au given Diftance' 

hte? 27 190) 
B. The pe rpeodicular Deſcent of Bogles, 
is at the Rate ins Feet in one Second of a 
Minute 3 and for all the following Seconds, 
the Spaces are as the Square of the Seconds: 
Thus, ſuppoſe a Body keep, falling 7, 27% 
4, Ce. Seconds, the Squares of theſe Ti imes 
will be 1, 4. 9, 16, Sc. and the il 


paſſed chrough' Af the End of each will be 
15, 60, 144, 240, &c. and the exact 

ber of Feet paſſed through in each ſingle 
Second will be as the odd Numbers 1 5 
77 Ce. that is, 15, 45, 75, 105, &c. "BY 
all which is diſtinctly and naturally ſeen 1 in * 
the Line AB, Fig. XV. l 

A. 1 apprehend it very eaſily, Sir, and 
thank you for your Pains; and ſhould be 
yet further obliged, if you'll pleaſe to let 
me know in what Manner or Proportion 
the Weight of Bodies increaſes or decreaſes 
with Reſpect to their Diſtance from the 
Center of Gravity, 

B. Sir, I ſhall have the 98 Delight 
to inform you; pleaſe to know therefore, 
that the Weight of Bodies is reciprocally 
as the Squares of the Diſtances from che 
Center of Gravity. | 


Lg 


"£1 
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1 I ſhould be glad if you could erem- 
plify i it to my Apprehenſion. 

B. That I can eaſily: Suppoſe ZPNS the 
Globe of our Earth, and its Center C, the 
Center of Gravity ; let there be a Body 
1 on its Surface at Z, whoſe Weight 


removed to the Diſtance CF, two Semi- dia- 
meters of the Earth, you have. its Weight 
there by this Analogy 4: 1:: 3600 : 900. 
if the the ſaid Body were removed 3 Semi- 


diameters to E, the ſame Analogy finds its 


Weight there, viz. 9: 1: 3600: 400. and at 
the Diſtance of 6 Semi- diameters, the 
Weight thereof will be but 100 Pounds: 
for 36: 1:: 3600: 100. Thus, at the Di- 
ſtance of 1, 2, 3, 4, 5, 6 Semi-diameters 
from. | the Center of the Earth, the Dimi- 


nution of the Weight of ſuch a Body would 


be as theſe Numbers 3600, 900, 400, 225, 
145, 100. Thus on the contrary ; he who, 


beareth 100 Pound Weight, on the Earth's. 


Surface, would with equal Eaſe ſuſtain the 
Weight of 3600 Pounds at the Diſtances of 


6 Diameters at A. See Fig. XVI. 
A. I thank you, Sir, for ſo clear an Il- 


luſtration of this Affair: But after ſo much 
of the Gravity of Bodies, pray let me know 
what the Philoſophers. ſay of the Levity of 


Bodies? 


307 here is no ſuch Thing, ohilolaphic) 
ww" ſpeaking, as abſolute Levity or Light- 


neſs ; 


t be 3600 Pounds; then if this Body be 


> Gt i a dint. 


Attraction and Eiaiũricily. Fr 
nefs ;" this is only a comparative Term, and 
implies no more than the Difference of che 
Weight of Bodies dempared 8 
2 5 £ 

A. Pray, what Diſtinction do you make 
between"Gravity and Attraction? | 
B. In the Nature of the Thing there is 
no Difference, they are both one and the 
ſame Principle, only in the Manner of 
conſidering it this Diſtinction ariſeth; if 
we reſpect it in the Body, containing the 
. Center. of Gravity, we call this Power, in 
that Body, Attraction; but we call it Gra- 
vity in Bodies which are moved toward that 
Center, or Body, wherein it is: Thus the 
Earth is ſaid to attract Bodies on it, or fal- 
ling: on it; and thoſe Bodies are faid to gra- 
vitate towards the Earth; ſo the Load 
ans attracts Steel, and the: Steel grovidunia 


Brit, n % bs : 
A. Is this es of Attrattion the A 


in all Bodies, of the ſame Kind, of equa 
Denſity and Magnizude Aoi ads 
15 8. — 3 i in All uch ch Bodies, the leſs 


> Prom. what is the Conſequence. of 
this? 


108 
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5. Sir Hauri Newton) hay ion this Score 
find, by Cadet in halt, :as che Farticles 
o Lit are dhe gleaſt Bodies ve) know off 
ſo their Attraction is .rooedanboagound! 
Mittiow of Mittiods of Tings greater chan 
that of the EaFthy\6n ths Parvthis)Sarfaces;! 
azcording to therQtantiny: of Matter in 
cath, anche cafote>m one Velobrcy of 
5 af 943 gf vino I1qian% oa! 

$i A. Pray Sen wha doi? you ondterfianc 
by'Z& „bod 247 5 211 52qbB1, 9W 

BA còrtain Kind»of attractide! Facul 
12 too fore Bodies as Mn, A Tefl 
„Gian bee. 'oHoſ@ Hürtieles ar 
82 being greatly tartfedl and wit 
ret{ by the Heat ottaſioned by AHrrritibniori 
rubbing of them) vhey -fly-ofÞ iro a certalti 
ſmaHll\ Diftunee, but: noc beyondthe Sphere 
asche Boge, Arehuthior ;[a21d eierefore by". 
this Attraction they are obliged to return! 
in to chem od ers TT; 3 1 Wh 
2 then, I ſuppoſe, it ig hy their: 
flying off, that lig He» 2 as Feunberg, 
| Se. af rp from the electrical 
Body; and-by chic Ræcurn of thoſe Particles, 


intently competed back and 


attached to the faid Body. 
Bi Yes, chat is The Cue is under ſtood ”—_ 
preſent ; but for the real Cauſe of Attra. 


Aon we Gravity in general, Sit 1/aat New- 

ton profeſſeth himſelf entirely ignorant of 

it; even n though he makes this Principle of 
—— Attra- 


Of Tranſparency and Opacity. wy 
Atrrunctm or Grauity the Bafis of all his 
Philoſophy: Wherefore let us now diſeeuſt 
442 eule er ure of Havaral: Bo- 


D 11 IR 1 hank 3 you > far thoſe laſtrudti- 
ansc eonc Grevety and Attra- 
ins and thalt be: very glad; to hear yo 
faxcher on the ather Qualities of Bodies; 
and firſt, what may we underſtand* by he. 
Transparency and Opacity of Bodies? 

B. Tranſparency is that Quality of cer= 
tain Bodies, whereby; their Sußſtace is en- 
lightned, and Objects appear viſible thruugn 
the: ſame, as in Claſ; Chryſtal,.. & cd. and 
thetefare thoſe Bodies are called: Franſpas 
rent, Pallucid, or Diaphanoui, all which 
Terms imply the ſame Thing. Opacity'is 
the Quality oppoſito hereto); and tłioſe Bo- 
dies are ald ta he - Qpaike, hoſe Matter is 
not tranſparent; or through: which) Objects 
ere not viſible. 

| A. Pray 


8 The Pu1Los0PHICAL GRAMMAR. 
A. Pray hat! is the Cauſe of theſe Qu 


lies? 57 

B. The. Cauſe. of 75 auen i is owing 
to that Conſtitution of Bodies which admits 
the Rays of Light to paſs through their 
Pores in right Lines, and in all Directions 
whatever ; and on the contrary, Opacity is 
the Effect of Light obſtructed in its Paſſage 
through Bodies, or- of that which is nor 
tranſmitted in right Lines. 


A. It ſeems to follow from hence, that 
the Matte of tranſparent Bodies muſt be 


very little in Proportion to their Pores. 
B. Very little indeed; ſo little, that a 
celebrated Philoſopher queſtioned whether 
the Quantity of Matter in Glas were more 
in Proportion to its Poroſity, than one Grain 
of Sand to the Bulk of the whole Earth. 
A. In whar non are Bodies Ti ran 
rent? Nan ed : 7 8 
B. In proportion to che Rarity" and Den 
fey of Matter... 
A. What do you call che Rarity and Den- 


fiy of Matter?! 
B. By Rarity is underſtood the 7 — 
of: the Particles of Matter; and by Denſity, 


the Thickneſs thereof; in Neelpect of the 
Bulk of Bodies. 


A. Then the Denſity of Bodies hath Re- 


gard both to their Matter and Magnitude, 


1 underſtand by this; but * what Pro- 


portion 7 


2 B. The 


> 


— 


N 


R 8 8 EA 0 


N 
1 


Of Denfily; Rarity, &c. 81 


B. The Demſities of two Bodies are in a 
Proportion compounded of the direct Pro- 
portion of their Quantities of Matter, and 
à reciprocal Proportion of their Magni- 
tudes. 

A. I believe I ebuld better apprehend 
you, if you'd pleaſe, Sir, to enen this 
Matter. 

B. T will: Thus ſuppoſe A be a Body 
which hath 8 Parts of Matter, and g De- 


grees of Magnitude; and B be a Body ha- 


ving 2 Parts of Matter, and 16 Degrees of 


Magnitude ; then the Der/ity of A will be 


to the Denjity of B, as 1 x 42 =#2 = ©, 
that is; 3 =. or A: B::8: 2.4 therefore 


the Body A's Denfity is 8 Times grearer chan 


che Denfity of the Body B. 
A. Pray, Sir, what Means are thoſe 


Qualities moſt of all increaſed or dimi- 


niſhed by ? 
B. Heat and C Cold ; for Heat by dividing, 


extending, and expanding the Particles of 


175 


Bodies, doth attenuate and rarify them, 
and this is called Raorefattion ; on the con- 
trary, Cold by uniting, and contracting the 


Particles of thin Bodies, doth thicken and 
condenſe them, and this is called Conden- 


tien. 


A. Pray do not the Hardneſs and Soft- 
neſs of Bodies arife from their 8 ity and 
Rarity 


I B. No, 


ll 
1 
5 
| 
[ 
4 
1 


» 
* 
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B. No, Sir, no: The Hardneſs of Bo- 
dies ariſeth from the mutual Attraction of 
the moſt minute primogenial Particles of 
Matter, whereby they firmly cohere, and 
are, as it were, conglutinated together: 
When this Firmity or Coheſion of Parts is 


ſo ſtrong, that the Preſſure of the Finger 


will not part or diſplace them, then we ſay 


ſuch Bodies are hard; but on the contrary, 


we call them ſoft Bodies, or ſuch as will 
yield ro the Touch. 447 0 
A, What Figure of thoſe primitive Par- 


ticles of Matter is moſt requiſite to produce 


Hardneſs or Firmity of Bodies ? 

B. The nearer the Figures of thoſe Par- 
ticles approach to the Figures of the 5 re- 
gular Bodies, or the greater their Superfi- 
cies, by which they touch one another, the 
ſtronger will be their Attraction; and con- 
ſequently the greater their Coheſion, Firmi- 
ty, or Hardneſs: But by how much leſs 
Superficies they touch, and the eaſier they 
flip and ſlide by and over each other, by ſo 
much the ſofter ſhall we find the Bodies; 


and this in various Degrees, even to Liqui- 
dity. 1 


A. Is it not alſo to the Size, Shape, &c, 


of thoſe ſmall Particles of Matter, that the 


Rigidity and Flexibility 6f Bodies are ow- 


ing ? | 8 
B. No doubt of it, though ic cannot be 


poſitively defined: But by the Analogy of 
| | = Reaſon, 


* 


anne and. „ ab. 1 3 1 


„ „ 


— 


_— 
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/letice of Bodies ariſe? 


. 
** 


of Confiftence and Fluidit : 8 3 


Reaſon, Rigidity or Stiffneſs of Bodies 
ſtems to depend on two Thihgs : Firſt, an 
oblong Square figured ſet of Particles, 
Which are ( ecotidly ) onequally ones. or 
jointed together, as thus () for 
the Want of Porofity, arid the Eva Ate 
traction, with the Reſiſtance ariſing from 


the Poſition of Particles, will cauſe Rigidi- 


9 and by how much leſs Particles are en- 
ved with ſuch Modifications, by ſo much 


the more Bodies are flexible or liable to 


bend ; whence their Flexibility. 


; 24x pa 4 7 — 
LEY * Free . 3 ” - 
* * A nd. 22 . * w. . AY * * — 
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of Confiſtence and A nidity, Heat and 


Cold, Humidit) and Sixccity, Hlaſtictty, 
C dours, and Sapour's of Bodies. 


# RAY what a you mean by the 


Conſiſtence of Bodies? 

B. That State of Bodies whereby the con- 
ſtituent Particles do naturally keep the ſame 
Poſition to each other, and afe not to be 
moved or ſeparated bur by ſome coercive, 
external Force; whence this Quality is alſo 
called the Fixity of Bodies. 

4. Whence doth this Fixity or Conſi- 


G 2 : 5 B. Un- 
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B. Undouhtedly. from the Figure, Size, 
and Attraction of the conſtitulent Particles, 
of the ſame Sort with thofe which produce 
Hardneſs and Rigidity of Bodies. 

A. Pray is not Fluidity Feen to Con ſi- 
flence ? And doth it not ariſe from contrary 

rn e e 1 
B. Ves: Fluidity is that State of natural 
Bodies, whereby their Particles are always 
ina Flow; and are equally diſpoſed to move 

in any Direction by the leaſt Impreſſion., 

A. What may be the Cauſe of Flui- 
c 

B. The exceeding Tenuity or Smallneſs, 
Sphericity or Roundneſs, Lubricity or 
ſmooth Slipperineſs, and Similarity, or 
Likeneſs of the primogenial, conſtituent 
Particles of Matter: For Particles thus mo- 
dified muſt always produce a fluid Body, or 
Subſtance, as Water, Fire, Re. 

A. Is there any Difference between Flui- 
dity and Liquidity? er 
B. Ves, yes, a great Deal: For Huidity 
is a general Name 125 all Bodies whoſe Parts 
yeild to any Impreſſion; and thus a Quan- 
tiry of Sand as well as Water is called a 
Fluid; bur what we properly call a Liquid, 
or Liquor, is only Har Kind or Species of 
Fluids which cleaveth to the Touch, or 
ſticketh to the Finger, &c. which toucheth 
it; and, as we may fay, wetteth it, as doth 
Water, or any Kind of Juices, | Ft. 
(6 Ry A. What: 


- 
* 


Of Heat, Cold, &c. 85 


A. What, Sir, may de the Reaſon or 
Cauſe of chi Difference s | 

B. It is owing to the exceeding Smallneſs 
of the Particles of Liquids above thoſe of 
fluid Bodies; and alſo to their Weight, or 
Ponderofity : For, by theſe Means, the Par- 
ticles of Liquids enter the Pores of the Body 
which toucheth it; and by their Weight 
and Gravity, cohere to, and abide therein ; 
and ſo cauſeth Wetneſs. 

A. Pleaſe now to let me know, Sir, 
what your Sentiments are of Heat and Cold | 
in Bodies, and wherein thoſe Qualities do 
conſiſt ? 

B. Heat is a Senſation excited in the 
Mind by a great Agitation of the Particles 
of the hot Body, which exerteth its Action 
or Influence on us; ſo that Heat in us is 
only the Idea thereof; and in the hot Body, 
Activity or Motion, and Nothing elſe: No 
Heat is ſenſible to us, unleſs the Motion of 
the Parts of a Body, which acts on us, be 
greater than the Motion of the Organ or 
Part of the Body acted upon. When the 
Motion of the Parts of the Body are leſs 
than that of our Organs of Feeling, then 
it occaſions in us the Senſation or Idea of 
Cold or Coldnefs. 

A. Then, if I take you right, Sir, the 
Reaſon or Difſ.cence of Heat and C9: 4. for 
Inſtance, in Water, lieth in this: That in 
the fir ſt Caſe, the Particles are by the Fire 
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put into a greater Motion and Agitation 
than is in the Hand that feeleth it; and, in 


the latter Caſe, the Motion of the aqueous 
Particles | is in a leſs Degree than of thoſe 


in the Hand; and thus we find it to be ei- 
ther Hot or Cold. 

B. Yes, that is the true Nature of the 
Caſe, according to modern Philoſophy and 
manifold Experiments. 

A. Pray how do you conceive of Flame? 

B. As a Fluid, whoſe Parts are ever in 

otion, inſenſible, and inconceivably Ax 
and which ſeems to depend on the Air, i 
its natural State; becauſe a Candle will 986 
burn in aduſt, or burnt Air, ag js found 
by Experiment. 


A. Is not Light and Fire pretty much che 


ſame Thin „or of the ſame Nature? 

. The Particles of Light and Fire agree 
in ſeveral Things, viz. I. In their Small- 
neſs: 2. Their Luminoſity : * Their ex- 
ceeding Activity: 4. Their Heat, or burn- 
ing Quality: For the Rays of the Sun, 
collected rogether by 2 burning Glaſs, burn 
more violently than any common Fire; 
it kindleth Wood in a Moment; tinmed;. 
ately makes Iron or Steel red hot; melts 
Silver, Gold, &c. in z a Minute; turns Bones 
into a black Glaſs ; and Brick, Tiles, and 
Barth it ſelf, to green Glaſs, in an Inſtant ; 
from whence we mult infer the Particles of 
Light and Fire are the lame, © 


* 
A. Thie 
1 * . * * 
* < . . *8 


VV 


Of Flame, Humidity, Siccity, Elafticity. 87 

A. This ſeems a juſt Inference indeed: 
But, becauſe we cannor be large on every 
Head, pray give me a ſmall Account of the 
Qualities called the Humidity and Siccity of 
Bodies. 

B. Humidity, or Moiſture of Bodies, is 
only a Mixture of the Particles of Liquor 
with thoſe of the ſolid Matter of Bodies ; 
thus Particles of Water, mixed with Earth, 
make ic humid and moiſt ; thus the Juices 


of Vegetables make their Subſtance moiſt ; 


and the Want or Defe& of this Moiſture, 
or liquid Subſtance in Bodies, is what we 
call Siccity or Dryneſs; and which, in moiſt 
Bodies, is occaſioned by the Sun, Fire, 
Wind, Sc. by attenuating and rarifying che 
liquid Particles, and thereby cauſing chem 
to fly off in Steam, or inſenſible Vapour. 

A. In the next Place, pray, Sir, tell me 
what that Property is in Body which you 


call Elaſticity? 


B. It is that Diſpoſition of ſome Bodies, 
whereby when the Parts of the Body by 
Preſſure are put out of their Place and 
Form, they immediately again return to, 
or recover their firſt Poſition and Figure. 

A. Pray whence doth this Property pro- 


ceed 7 


B. Tis hard to ſay what are the parti- 
cular Circumſtances of the Cauſe of Elas 
frieny ; ; however 'tis certainly owing to the 
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ſpecial Figure, Surfaces, and Attraction of 
the Parts of elaſtick Bodies. 

A. Are all Bodies elaſtick ? 

B. Yes, in a greater or leſſer Degree; 
bur none are perfectly elaſtick. 

A. Pray what do you call perfect Ela- 

icity? 
F B. That, whereby a Body recovers. Its 
Figure by the ſame Force it loſt it. 

A. Is there any Thing remarkable in the 
Motion of Bodies derived from their Ela- 
fticity 4 

B. Yes: If an elaſtick Body A, ſtrikes, 
againſt the firm Bottom CD, obliguely in 
the Direction AF, it will always rebound 
again in the ſame Obliquity FE, or ſo that 
the Angle EFD, ſhall always be equal to 
the Angle AFC. See Fig. XVII. Beſides 
this, there are many other Properties of the 
Motion of ſpringy or elaſtic Bodies, ariſing 
from their Spring or Elaſticity; for which 
larger Volumes muſt be conſulted. 

A. Well then, leaving that, let us pro- 
ceed to what you call the Odours of Bodies; 
pray what are they, or wherein do they 


275 * ? 

he Odours of Bodies, by affecting the 
FR an n Smelling, viz. the Noſe, do 
raiſe and excite in us the Senſation we call 
Smell, or Scent: Theſe Odours of Bodies 


are noching but E e, or exceeding fine 
* and 


. .Of .Qgaurs and Sabat. 89 


and n Particles, flying off the ado- 
riferaus Bodies in all Directions; and as 
they float in the Air, ſtrike againſt, and cauſe 
in our Noſtrils the aforeſaid Senſation of 
Smell. 

A. In what Degree or "Progentign are 
thoſe Efluvia, or Odours, ſenſible to us? 

B. The Senſation which they excite in 
us, or the Degree or Intenſity of Smell, is 
always in Proportion to their Denfity or 
Thickneſs where we are; and this Denfty 
is always diminiſhed in Prapartion- to the 
Squares of the Diſtances from the odarous 
Bodies.- ..- .-. 
A. Pray, Sir, can you not make this 
ſomewhat more evident and plain by Ex- 
ample? 

B. Yes, ſurely ; for to that End dath Ex- 
ample ſerve : Let therefore N repreſear a 
Role, and the Dots about it, the Emanati- 


ons of numberleſs Efluvia of Odourt; now 


ſuppaſe your Noſe in three. ſeveral Diſtan- 
ces at A, B, and C, which let be 1, 2, and 
3 Feet from the Center of the Roſe : Naw, 
I ſay, the Degree, or Intenſity of the Smell, 
at thoſe Diſtances, will diminiſh in Propor- 
tion to the Squares thereof 1, 4, 9. i. e. it 
will be 4 Times leſs at B than at A; ; and 9 
Times leis at C than at A: Da you appre- 
hend it now? See Fig. XVIII. 

A. Very well, Sir, and am obliged to 


Fou; But, pray, Sir, how comes is about 
| : that 
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that ſome irrational Animals, eſpecially 
ſome Dogs, can ſmell any Thing at ſo much 
greater Diſtance than we can ? 

B. This is entirely owing to the greater 
Perfection of that Organ in thoſe Creatures 
than in Man, as being on many Accounts 
more neceſſary in them than in us; for in 
them, God has made it one Means to pre- 
ſerve Life; in us he ſeems to have deſigned 
little more than Gratification and Pleaſure 
thereby. 

A. Pray whence do Ae or 7. aftes 
of Bodies ariſe ? 

B. From a certain, determinate Magni- 
tude and Figure of the Particles of the /a- 
poriſic Body; which in the Make of the 
Tongue, do thereby occaſion the Senſe of 
Taſte in all Varieties, according to the dif- 
ferent Modification and Configuration of 
thoſe /aporiferous Particles. 

A. But, what are thoſe Sizes and Figures 
of Particles neceſſary to qualify them to 
exert this. /2porzfic Virtue, which you ſpeak 
of ? 

B. No Man knows that; we ſhould be 
contented to have a general Knowledge, 
when Particulars are denied us; we had 
better confeſs our Ignorance in Naturals, 
and adore the ſuperlative Wiſdom of God, 
who hath made it his own Prerogative to 
know all Things; than feign vaia or 
2bſurd Hypotheſes, with an ambitious and 
| | Im- 
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Of the Laws of Nature. 91 
jmpious View of being thought Omniſcient, 
or able to account for all Things. 

A. I think fo tgo indeed, good Sir, and 
ask Pardon for being ſometimes too curi- 
ouſly inquiſitive _ the Arcana of Nap 
ture. 

B. Sir, we are allowed, yea, tis our 
Duty, to improve our Knowledge, and 
a communicate the ſame to each other ſo far 
as we are capable ; And having taken this 
particular Survey of the Properties and 
Qualities of Bodies; let us proceed to a 
general View of the Univerſe compoſed 
thereof. | 


$23 — 1 * N 22 * —— : * ” we ge 1 * "= 
2 * . 1 8 7 3 ? od : 


ena XII. 
of Sr Iszac NRwrox's Laws of 


Nature. 


B. U *. before we launch out into the 

boundleſs Extenſion of the Uni- 
verle, where we ſhall ſee every Thing in 
Motion all about us; it will be proper pre- 
viouſly to conſider that (though we have 
already ſeen the general Properties and Phæ- 
nomena of Motion, yet) there are ſome 
ſtated certain Rules, or Laws, by which all 
the Motions of all natural Bodies are con- 
i ſtantly 
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ſtantly er and de ermined ; and by 
which 4 Thing relat ng to Motion may 
be explaine 

A. Pray how many are thoſe Laus? 

* Sir Ra Newton has laid down 


857 But, ay, if you pleaſe, tell me wh 
they are called Sir Ble Meuter 8 Laws 5 
Nature? yy 

B. Thar'is more than I can do: Sir Tſaac 
was not the pr e of them, ſince if 

pleaſe, you may ſee them in Monſieur 
Nefeartes' 8 hit6ſophy, which was before 
Sir 1/aac's appeared. 

"A. Well, we will ſuppoſe it then the Ef- 
ſect of a fond Indulgence to a great Man 
of our own Country; but, Pray. what are 
thoſe Laws, 


The fff is this : / H . 


„nn Is! 

All Bodies continue in their State of Reſt, 
or Motion, uniformly in a right Line, ex- 
cepting they are —_ to change that State 
by Forces impreſſed. 

A. What is che Foundation of this 
Law? © 

B. We ſee all Bodies, by their Nature, 
are inactive and incapable of moving them- 
ſelves; wherefore, unleſs they be moved by 
fome external Agent, they muſt neceflarity 


remain for ever at Reſt, © 
5 „ A Hut 


Of the Luut of Nur. off 

4. Bur why muſt à Body in Wien if 
left to it ſelf, for ever eat e in 4 right 
lined Courſe I 

B. We know this by Hail 
for when an y Body i is 505 into N 15180 it con- 
tinues to möye in the ſame fectilmeal Di- 
rection, and with the fame Velocity; untl 
the Reliſtatice of the Air, the Power of its 
own Gravity, the Make of the Body, or 
ſome other external Caufe, determines 1 
from a right lined Direction, diminiſhes its 
N and brings it at Ht & to, a State of 
Re 

A If this be the Caſe, pray Pe comes 
it to paſs that the Sun, Molt, Came te, &c. 
continue their Motion fo long; Have the 
Regions, through which rhey move, no Re- 
ſiſtance? 1 

B. The Bodies of the Planets ald Comte 
are vaſtly great; and the Spaces, through 
which they move, have ſmall Refiftance, by 
which Means they conferye their Motions 
the longer.. : 
A. Pray what is che next Law of Ag 
ture? * 5 
B. The ſecond Law is this 3 he 


4 2 ww 4 4 * 7 —_ 
* 


Expetiente $ 


4 


"998, 26:40 een 

Al Change of Motion is + tolling 
to the Power of the moving Wes impreſ- 
ſed ; and is always made accordin ng to the 


right Line in which that Force is impreffed: 
A. What 


Bey 2 
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A. What go you obſerve from thence ? 
B. That if any Power produceth any Mo- 

tion; another Power Which is double, 

triple, &c. will ae a double, triple, 

Sc. Quantity of Motion; whether it be 

impreſſed together, and it onde, or ſucceſ- 

ſively by Degrees: And this Motion (be- 
cauſe it is ever determined towards the ſame 

Part with the generating Force) is added to 

the Motion of a Body in the ſame Directi- 

on by Impact, and it will move ſo much the 
quicker; but it is ſubtracted from the Mo- 
tion of a Body in contrary Direction, and 
therefore that Body will move ſo much the 
ſlower. It is alſo obliquely joined to the Mo- 
tion of a Body obliquely moving; and will 

be compounded with it according to the. 

Determination of both. Hence a very con- 

fiderable Conſequence will follo . 
ö SST. 
B. Why, according to the preſent Con- 

ſtitution of Things, it follows from this, 

Lau, there can be no perpetual Motion; 

for by this Lau, the Motion produced is 

but proportional to the generating Force; 
and all Motions on this Globe being per- 
formed in a reſiſting Medium, v:z. the 

Air, a conſiderable Quantity of the Moti- 

on muſt, in the Communication, be ſpent 

on this Medium; and conſequently tis im- 

poſſible the ſame Quantity ſhould return 

undiminiſhed upon the firſt Mover, which 


* 


— * - oY 


\"Of the Laws of Nature. os 
yet, is ates towards a perpetual Mo- 
tion: Beſides that ſuch a Diminution of 
Motion will be greatly increaſed by the 
conſtant, Friction of the Parts of the Ma- 
chine ; for there will be more or leſs of 
that, be the Inſtrument ever ſo well con- 
trived, there being no ſuch Thing as ab- 
ſolute Smoothneſs, or perfect Congruity, 
in Nature; at * not ö the Works 
of Man. 

A. Pray what is the third Law 2 
B. T ek * 27 VOA | 


Law | 
Repoulſe, or Re- action, is always equal, 
and in contrary Direction, to Impulſe, or 
Action, i. e. the Actions of two Bodies 
upon each other is always equal, and in 
ung Directions. 

A. Pray can you not illuſtrate chin Mat- 
ter a little by a familiar Inſtance or two? 

B. Yes: Thus, if you preſs a Stone wich 
your Finger downward, the' Stone. equally 
preſſes your Finger again upward: If a 
Horſe draw forward a Stone tied to a Rope, 
the Stone equally draws back the Horſe; 
for the Rope being equally diſtended boch 
Ways, acts on both Horſe and Stone 
equally: The Anvil ſtrikes the Sledge with 
the ſame Force the Sledge ſtrikes it, which 
therefore rebounds or flies back: The 


steel draws the Magnet, as much as it 
doth 


YI iim mee 


enn a= . I 
| = 
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doth the Steel; n is evident dy making 
— — in Warr. When 4 he Punk is 
ed to che Dan LE the 

Palle we Barge us —— 1 
ulls the Bank: And in the! Deſcent of 

vy Bodies, che Stone that fulls attracts 
the Earth as much as che Earth obs it; 
that is, the Motion of the Earch is cou 


and>aonrary to char vf the Stone: 


A. Why theſe are all Paradoxes. null}; 
I cannot conceive how it can be, nor be- 
lieve that the Earth moves as: muth. to- 
wards the Stone -as the Stone does towards 
it, in falling. II 
5B. But it is true, and is what T proved 
to you, if you remember, when we diſ- 


_ conrſed of the Gravitation of Bodies to- 
Wards each other. 1 there ſhewed the 


Reaſon we cannot ſee foch a Meuon of 
the Earth, is. becante of the incùmpre- 
henſible Diſparity of the Velocities of the 


Stone and the Earth: For, as I ſhewed 


you on the Subject of the Motion of Bo- 
dies, the Motions of any two odlies may 


be equal to each ocher, when the Veloci- 


ties of . me N e trac 
rent. 

A. Tis: trains 1 Wee v di TY fo; 
and i find what creates the Wonder, is only 
a' miſtaking of Velocity for , 0 erer 
arm entire ENT Vo 21 


N 


1 = 


E 


1 Tr R at 
B. Yes, 


Of the Laws of Nature. 97 


B. Yes, it is ſo; and in moſt Caſes, 
were the true Nature and Differences of 
Things well attended to, we ſhould not 
be ſo liable to inglorious Wonder and A- 
ſtoniſhment (the conſtant Effect of Igno- 
rance) as we too commonly are. On 
this third Law depends all the Reaſon of 
the Compoſition and Reſolution of Mo- 
tion and Forces; which I explained to 
you, when we talked of Motion, by Fig. X. 
But, now, let us extend our View over the 
univerſal Space. 
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THE 


Philoſophical G rammar : 


Or, VIEW of 


Modern Philoſophy. 


PART I. 


COSMOLOGY: 
CONTAINING, 


I. A general View of the Univerſe. 
II. The Philoſophy of the Sun. 

III. The Philoſophy of the Moon. 
IV. The Philoſophy of the Planets. 
V. The Philoſophy of the Comets. 
VI. Lhe Philoſophy of the fixed Stars. 


Explaining their Nature, Properties, and 
Aßffections, in ſo far as they are at preſent 
known and underſtood. 
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| Of Coſ molog y in general, of the mun- 


dane Space, of a Vacuum, of Dura- 
tion or Time. 


H Y do you call the ſe- 
7/2) cond grand Diviſion of the 
//S$ Science of Nature Coſmo- 
a\) log Y ? 

B. On account of the 
Congruity and Propriety 
of the original Senſe of the Word, with 
the Things which are the Subjects of the 


Science intended thereby. 


A. What is originally imported by the 


Word Coſmology f 


B. It is compoſed of the two Greek 


Words, KogpuS, the World, and Ay, 4 


| Diſcourſe; and therefore by Coſmology, is 


implied a philoſophical or phyſiological 
Diſcourſe of the World, or Univerſe in ge- 
neral. N | 


H 3 A. In 


 , 
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A. In what Manner, or Order, then, I 
Py, do you deſign to proceed in taking 


his general View, or ms. of the Unt- 


vel 2 


In the i Place, to obſerve the Order 
and Conſtitution of it, ſo far as it is known, 
with the ſeveral Parts thereof great and 
ſmall. Secondly, we will take ſome Notice 
of the mundane Space; in which, the va- 
rious Parts or Bodies of the Univerſ: do 


Thirdy, we ſhall diſcourſe a little of rhe 


Nature of Duration or Time, whereby the 


Motions of all the Bodies in the Unzver/e 


are meaſured. 


A. This will be very delightful indeed, 


pray make a Beginning; what do you firſt 
obſerve in the general Conſtitution or 
Frame. 


B. The gert great Phenomenon of che Uni- 


which more eminently ſtrikes our 


Sehifes, is that glorious Luminary we call 


the Sun, the Source of Light,” and Center 
of our planetary Syſtem, or about which 
the Chorus of all the Planets move. 

A. What, do you ſuppoſe the Suꝝ to be 


z Planet-ic ſelf? 


Sy de, atound which the N Planets 
move. See Fig. XIX. 


4 


A. N 22 2 14 A. Pray 


cankit, and are ppſited here and there. 


che Center of the Planets Morions, and not 43 
B. Yes; the Sun is in the Center of our 


a 4 >; 1 


We Conſtit. and Parti of the Univerſe. ˖63 


A. Pray which, and how many are thoſs 

you call primary Planets? + x 
B. They are in Number fix; and chei 
Names are Mercury, Venus, the Earth, 
Mars, Fupiter, and Saturn; theſe, in dif- 
' ferent ſtared Periods of Time, all revolve 
about rhe Sur, in the Order 1 have rehearſed 
cheir Names. 

A. But, pray, what becomes of the Moon, 
that you mention her not amongſt the Pla- 
nets ? And, how came you to make a Pla- 
net of this Earth in her ſtead? 

B. I am taught by the modern Phyflology 
ſo to do; 'tis very certain the Earth is a 
Planet, and moves about the Sun with the 
reſt : And, as to the Moon, I do not fay ſhe 
is not a Planet, bur not a primary or prin- 
cipal one. 

A. Why, Sir, — Difference do you 
make in the Kind of Planets ? 

B. There is diſcovered a two-fold Kind 
of Planets, viz. There are ſome very great 
and large ones, which regard the Sun as the 
Center of theit Motions; theſe are called 
primary Planets, and are thoſe before na- 
med: Again, there are other leſſer ones, cal- 
led Satellites, or Attendants, which circu- 
late round ſome primary Planet, as their 
Center; and theſe are rermed ſecundary 
Planets, and ſuch an one is the Moon, © 

A. Sure twill be thought very ſtrange, 
chat the Moon (which next to the Sun, is 

H 4 the 
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Neapel Luminary in the Heavens) 
ſhould be eſteemed. only as a ſmall ſecon- 
gaty Planet; the Moon is little obliged to 
0 9 5 Philoſophy, being thus degraded 

her antient ſhining Poſt amongſt the 
2 ones! 

B. What I fay on this Head is founded 
on Reaſon, Obſervations, and Experiments; 
and therefore claims Belief before thoſe 
Notions which depend only on vulgar 
Senſe, and were the Products of a moſt 
rude and barbarous Age, though ever ſo 
glaring: Remember, all is not Gold that 
glifters. 

A. Well, I am glad to meet with Truth, 
whatever 1 exchange for it: But what do 
you next obſerve in this wondrous Frame? 

B. The amazing Bodies we call Comets; 
which make ſuch prodigious Excurſions in- 
to the unknown diſtant Regions of the Uni- 
verſe, as to take up (ſome of them) ſeve- 
ral hundred Years in making one Revolu- 

jon about the Sun. 

4 A. I ſuppoſe by Comets, you mean bla- 
Stars; and do they likewiſe | move 
=; the Sunn 

B. Yes; but in Orbits vaſtly eccentric, 
and approaching nearer to the F orm of a 
Parabola, than an Ellipfis or Circle. 

A. Well, whar next to theſe offer for 
the Subject of our ee in this 

univerſal Scene? | 

B. The 


9 1 
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B. The fixed Stars, which enamel and 
beſpangle the concave Expanſe, or Canopy 
of Heaven; which by their Numbers and 
Luſtre, make the Night beauteous and 
delightful, which would be otherwiſe dark 
and horrible: And thus I have rehearſed to 
you all the great Parts of which the World 
doth conſiſt, ſo far as we know any Thing 
of it. | 

A. Pray what is the Form or Figure of 
the Univerſe ? 8 

B. It hath no determinate Form or Fi- 
gure at all; foraſmuch as it is every way 
infinite and unlimited. 

A. Pray what do you call the mundane 
Space ? 

B. The infinite Space, in which all Bo- 
dies of the Univerſe have their Place and 
Being. 

A. Pray what do you properly call 
Space ? 

B. Extenſion without Matter; or, in 
plain Engliſh, a perfect Void, or Vacuity; 
which is better conceived than defined. 

A. What is that the Philoſophers call a 
Vacuum? 

B. A Vacuum is a perfect Void, or 
Space abſolutely devoid of all Body or 
Matter; as on the contrary, they call that 
a Plenum, when any Part of Space is fo ab- 
ſolutely filled with Matter, as to have no 
Vacuities therein. 
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A. Is there any ſuch Thing ac a Vacuum | 


in Nature, I pray ? 
B. Yes; only thoſe who. have denied 


their Reaſon, have denied this; or elſe 


have been ſuch miſerable poor Philoſophers 
as not to know what Vacuum, or Na- 
ture meant. 
A. How do you prove a Vacuum? 
B. A thouſand Ways almoſt ; but Moti- 
on evinceth it moſt plainly, for can any 
one ſuppoſe a Body to move in the midſt 
of Soltdity ? They who affirm this, may 
as rationally affirm that a Bird may fly 
through a Mountain of Adamant, as eaſily 


as through the open Air: And who ſo 


blind as not to ſee the moſt monſtrous Ab- 
ſurdity thereof by this one Argument? 

A. I think none can deny it indeed, who 
would be thought rational: But, pray, 


what have you to ſay of Duration or Time? 


B. Duration 1s the Idea we have of the 
Continuance of the Exiſtence, or Being of 
Tbings; and in order to eſtimate or mea- 
ſure the Parts thereof, we uſe the Motions 
of moving Bodies, as the Sun, Stars, a 
Clock, Cc. and the Parts of Duration thus 
compared and meatured, we call Time, 
Times, Seaſons, Ages, Se. 
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Of Uranolog ogy, or the Dodlrine of the 

heavenly Bodies ; and firſt of He- 
liography, or the * of the 
Sun 


A. HAT is * meaning of the 
Word Uranology ? 

B. Ir is of Greek original, and is com- 
poſed of Ouęe d, Heaven, and Ay, a 
Diſcourſe ; . it ſignifies a Diſcourſẽ 
or Treatiſe of the Heavens, or heavenly Re- 
gions, and Bodies therein. 

A. Pray what do you call the Heavens, 
or heavenly Regions? 

B. Thoſe Regions, or Fields of Ether, 
which lie all around us above the Atmos. 
ſphere ; in which are fituated all the ſhining 
Bodies, the Sun, Planets, Comets, and Stars, 
and wherein they perform all cheir Mo- 
tions. 

A. Where will it be proper for us to 
commence our Converſations on theſe cele- 
ſtial Subjects? 

B. We will firſt 0 with Heliograply, 
if 185 pleaſe. 


A. 1 
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7 A. I do not underſtand the proper Mean- 
ing of that Word, 8 therefore to un- 
fold it. | 

B. By Heliographby ( as being compoſed 
of H, the Sun, and Texpn, a Deſc, up- 
tion) 1s to be underſtood, a philoſophical 
Deſcription of the Sun. 

A. Well, it ſeems very congruous to be- 
gin with what you make the Center of 
our Syſtem, as you call it; and pray what 
do you firſt obſerve of the Sun? 

B. The Sun is a huge Body of Light, 
or Fire, whence all the other Planets re- 
ceive their Light; and by whoſe Emana- 
tions of Rays and Beams of Light, the 
whole Syſtem of Beings about us is illu- 
minated and made viſible. 

A. Pray can ycu tell any Thing of the 

Sun's Bulk? , 
B. Yes: The Diameter of the Sun is com- 
puted 822 148 Engliſb Miles; and its Bulk, 
or ſolid Content, at 29097 1000000000000 
Miles; which is about 1000000, or a Mil- 
lion of Times greater than the Globe of 
our Earth, 

A. Stupendous Magnitude ! And what, 
do you ſuppoſe it to be all Fire? 

B. 1 es; and therefore ſome have thought 
it to be the Place of Hell: However, its 
Quantity of Matter is well known; and 
the Denſity thereof is very conſiderable. 


A. The , 


Of the Sun, his Bulk, Denſity, &c. 109 

A. The Quantity of Matter, pray in 
what Proportion is that to the fame 1 in other 
Planets ? 

B. The Quantity of Matter in the Sun 
is to that in Saturn, as I00000 to g; to 
that in Jupiter, as 100000''to 333 to n 
in our Eartb, as looooooo to 59. | 

A. In what Proportion is the Weight of. 
Bodies on the Sun's Surface? 

B. The Weight of equal Bodies on che 
Surface of the Sun is to their Weight on 
the Surface of Saturn, as 10000 to 943 3 
to their Weight on Jupiter, as looo to 
529; and to their Weight on che Surface 
of our Earth, as 10000 to 435. 

A. What is the ROS Arm Denkiry of 
the Funn 7 

B. The Denſity of the Sun is to the Dee 
ſity of Saturn, as 100 to 944; to the Den- 
ſity of Jupiter, as 100 to 67; and to the 
Denſity of our Earth, as 100 to 400, or as 

Ito 4; and therefore the Fire of the Sun 
un be prodigious intenſe, yea, almoſt ſo- 
lid, as being one Quarter of the Denkip:of 
our Earth, 

A. Why, then the Light and Heat muſt 
be inconceivably . near the Sun's Sur- 
face 131 

B. Ves, great indeed: er Tſuac Newton 
faith the Sun's Light and Heat, at the Di- 
ſtance of Mercury, is 7 Times as great as 


the greateſt with us; and therefore our Wa- 
| 2 cer 
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ter there would be for ever Boiling-hot, ill 
it was all evaporated, and boiled away. 

A. Is the Sun's Body one pure — 
Subſtance of Fire? 

B. That none can certainly tell ; there 
hath ſeemed Reaſon to doubt it, ſince the 
Diſcovery of the Macuiaꝶ — or n 

4 
255 Pray, Sir, whit ara they? 0129/2 ib df 
B. The Aſtronomers of late, by proper 


Glaſſes, have diſcovered many black Spots 
in the apparent Face of the Sars ſome up- 
poſe they are a heterogeneous Mixture of 
opake Matter in the Body of the Sur, which 
therefore in thoſe Parts will always appear 
ſeem 


dark or black. Some of thoſe 
to be generated in the very Middle of che- 
Suns Disk; and others ſeem. to be diſſolved 
and vaniſni there.; ſometimes ſeveral ſmall: 
ones gather together, and make a large Spot: 
and ſometimes a large Spot is obſerved to be 
divided and cut into many leſſer ones. : Some 
Philoſophers have thought they were ſmall 
Planets: circulating: round the Sun Body 
very near it; and others have other Con- 
jectures about them. They were firſt diſ- 
covered by Galileu, the Iralian eee 
pher, in the Year = 10. : 81 
H. Do theſe "ar: fined,” De 
Motion, on che Bk bel 21 1 
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Of the ſolar Spots, the Sun's Marion, &c. 111 

B. They all appear to move from the 
Eaftern to the We ern Limb of the San, in 
about 12 or 13 Days. 

A Pray what do you infer from thence? 
B. Why, was it certainly known (as it 
is the general Opinion) chat thoſe Spots 
were really in the Sun Body; then from 
theit apparent Motion, we could be aſſured 
of the Sun real Motion about its own 
Axis, in ſomewrhat above 25 Days and 6 
Hours: But if theſe Spots are only ſome di- 
ſtinet Bodies actually moving round the 
Sun, then we have no certain Knowledge 
that the dun bah any real and proper Mo- 
tion at all. 

A. How, . 7 I you ay no Motion at 
all; pray do we not ſee him move every Day 

from Eaſt to Met? I 

B. He ſeemeth, indeed, to us ſo to move; 

bot chat is one of the F allacies of Sight, _ 

indeed the greateſt. 

A. What! Sir, can you pretend to ay 
he doth not move? 

B. Yes, Sir, there is no Reaſon to think 
he doth move; and there is little leſs than 
a phyſical Demonſtration tint be doth not 

move. 

A. Pray what is char? 1; 

B. It is in ſhort this: That fince the 
8 un, the Earth, and all the Planets, gra- 
vitate mutually towards each other, they 


muſt all 1 one common Center of Gra- 
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vity, about which they muſt all move; 
but Sir J/aac hath ſnewn and demonſtra- 
ted, that this Point, or Center of Gravity, 
is not quite a Diameter of the Sun, diſtant 
from the Suns Center; therefore the 
Earth, and all the Planets, move round a 
Point not half a Diameter of the Sun, di- 
ſtant from the Suns Surface; and this is 
the ſame Thing to us, as if the Earth, EC. 
moved about the Sn it ſelf. 
A. Well, -I cannot confute Sir Tſnac, 
tis true; but I can chooſe whether I will 
believe him: Should not I ſooner believe 
the Word of God, and my own Senſes? 
B. No: A Demonſtration at once com- 
mands Aſſent, maugre the literal Mean- 
ing of Scripture, and the Evidence of all 
our Senfes to the contrary. No one needs be 
convinced of the Fallacy of Sight, who 
bath ever been in a Ship under Sail; and 
the Scripture was not intended for a Syſtem 
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 Selenography, or the Philoſophy of the 


00. 


A. RAY what is the Etymology of 
LY the Word Selenography ?* | 
B. It is compounded of Len; the Moon, 
and Texpi, a Deſcription ; - wherefore ic 
means a phyfiological Deſcription of the 
20 © Et e x 
A. You ſpeak of the Moon in the fingu- | 

lar, as if there was but one; whereas juſt 1 
now you numbered our Moon with ſeveral | 
„ e 
B. Yes, there are ſeveral other Moons, 
as Jupiter hath 4 Moons, and Saturn hath = 
& Moons; but becavſe we know little more = 

of them than their Number, Motions, and = 
Diſtances from their primary Planets,” we 
ſhall ' omit them here, and ſpeak of them | « 
together with their Primaries, by and by. 
4. Well, fince the Moon is favoured with 
the Preheminence to be conſidered alone; 
pray what do you firſt obſerve in her? 
B. Tis found that the Body of the Moon 
is a large dark, opake, ſpherical Body, ana- 
logous to our Earth in Matter and Form. 


e A. What 
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A. What Proportion doth the Moon bear 


to the Earth in its Magnitude and — 
of Matter? 
B. The Bulk of the Moon is to chat of the 


Barth, as 5386333000 to 2984459000, 


4 or as 5, to 258; that is, the Earth is about 
50 Times (at leaſt ) bigger than the Moon; 


the Denſity of the Moon is to the Denſity 


ft the Eartb, as 4891 to 4000, or as 11 
the Quantity of Matter in the Moon 
is * thus of the Earth, as 1 to 40, or as 1000 


to 39788, more nearly; and the Weight 


of Bodies on the Moons Sarface, | is to their 


Weight on The, Earth's Junface, as 34 co 


100. 2 3 
8 Pray,..S : 2M can you tell * particular 


N Dimenſions of the Moon 8 Ae in Engliſh, 


A er E 
B. Tens E be Dameter of the Moon 1s 


2therefore; muſt be 6829 Miles; whence the 
Superßcies of the Moon will contain 
14855440 ſquare Miles, and her ſolid Con- 
tent will be 53863 33000 cubick Miles, as 
for n 

A. On What do theſe Meaſures depend? 
B. On the Diſtance of the Moon from the 
Eartb; which ſome Aſtronomers make 59, 
ſome 69, ſome 61, Semi-diameters of the 
Earth, that! is, about 238920 Engliſb Miles; 
whence the Diameter of the Moon's Orb 
= be 477 840 — and Circumferenee 
thereof 


Sg Engliſh Miles, her Circumference 


5 £0 
Y 4 


1 
LE ; 12 f 
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thereof 1500418 Miles; which therefore 
is the Journey the Moon performs every Re- | 
volution. 

- A. Then you 80 allow the Mam to move 
about the Earth every Day from Eaft to 
We, ft; though you deny this to the Sun, 

B. The Moon doth, indeed, move about 
the Earth, and that in about 27 Days, 7 
Hours, and 43 Minutes, at 4 mean Rate: 
But this Motion is not from Eaſt to Weſt, 
but on the contraty, from Weſt to Eaſt, 
every Day about 13 nue and 10 Mi- 
nutes. 

A. How comes it then to appear to do 
thus ? 

B. By reaſon of the daily Motion of the 
Earth abour its own Axis from Weft to Eaſt 
once in 24 Hours; which maketh the Sun, 
Moon, and all the heavenly Bodies, appear to 
move the contrary Way from Bof ro Weſt 
in the ſame Time. 

A. Pray why do we ſee 45. Moon yy and 
ſet above an Hour later every Day than ano- 
t volt 74979 02:0; [012 

B. I ſhall make «this eaſy to conceive ! 
Thus, ſuppoſe T be the Globe of the 
Karth, WSEN the Orb of the! Moon; let 
AD repreſent the Horizon, in which let the 
Moon ) be on any Day, at her Tifing and 
ſetting, in E and W: Now, becauſe the 
Moon moves every Day about 13 10 from 
We _ to Bal, let a repreſent- 
01 2 ed 
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ed in the Moon's Orb by WE and EH; 
therefore at the fame Time, on the follow- 
ing Day, the Moon will be under the Hori- 
201 at H, at her riſing, and above the Ho- 
rizon at F, at her ſetting the Day before: 
Where the Surface of the Eartb muſt turn 
from A to B, and from D to C, before the 
Moon will be again in the Horizon at riſing 
or ſetting; which Motion from A to B, or 
from D to C, takes up above an Hour's 
Time more or leſs every Day. See Fig, XXI. 

A. Sir, I thank you; I perfectly under- 
ſtand you, and the meaning of this PhœeẽRZo- 
menon : Pray hath the Moon any other Mo- 
tion ? 

B. Yes: She revolves about her own Axis 
juſt in the ſame Time ſhe performs one Rei- 
volution about the Earth, viz. in 27 * 
7 Hours 43. 

A. Pray how are you ſure of that? 5 
B. Becauſe at the ſame Times we always 
ſee the ſame Face or Side of the Moon; but 
this could not happen, unleſs a proper Mo- 
tion about irs Axis turned every Day juſt ſo 
much of the Moon's Body to the Earth, as 
her eriodical Motion — om , 25 5 
This muſt be a wonderful Harmony 


and Correſpondence of Motions, indeed! 
For what is the Form of the Moon's Orbit? 
_ * 3 Orbit is elliptical, but is 


anging, and never continueth 
the Joy r or of the ſame Figure. 
A. How 
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A. How ſo, pray? 

B. The Cauſe of the Inequalities of the 
Motions of the Moon, and the Form of her 
Orbit, is the different Attractions of the 
Sun and Earth, the Eccentricity of her 
Orb, and the Obliquity of the Axis of her 
daily Motion. 

IT I chink you agree the Moon receives 
all che Light ſhe ſhines with from the 
Sun. 

B. Yes, ſhe does ſo; and by ei n 
conveys it to us in the Sun's Abſence. 

A. Pray, Sir, give me leave to ask what 
is the Reaſon why ſome Parts of the Moon's 
Face look dark, and others light ? 

B. The bright Parts of the Moon's Body 
are the more eminent Parts of Land, which 
reflect the Light of the Sun, as Hills, 
Mountains, Promontories, Iſlands, &c. and 
the dark Parts of the Moon are thought to 


9 Seas, Lakes, Rivers, Fens, &c. by ſome; 


and by others, they are ſaid to be ſhaded - 
Valleys, Caverns, Pits, &c. But in Truth 
they repreſent both Water and ſhaded 
Places; for neither of theſe reflecting 
Light, muſt appear dark and nor bright. 

4. Then you ſuppoſe the Moon to be in- 
habited, 1 find; 1 have heard there be ſome 
of that Opinion. 

B. Ves, undoubtedly; to * End elſe 
can ſerve the Diſtribution of Land and Wa- 
ter, ame and Valleys, Caverns, Pits, 

13 &c. 


[ 
N 
| 
| 
' 
7 
{ 
7 


tothe ſeveral [i 
See Fig. XX, 
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Sc. Beſides, an Atmoſphere of Air (and 
thereby Winds, Clouds, Rain, and other 
Meteors of Conſequence) has been lately 
diſcovered about it: No doubt but they 
ſerve the Purpoſes there as here, to [=! 
and ſuſtain Men, Beaſts, and * 4 5 

A. Indeed, if it be fo, your Reaſoning 
and Inferences are very juſt : I wiſh I could 
have the. Happineſs of. viewing the Face of 
the Moon through a good Teleſcope, for my 
own Satisfaction. 

B. Tis a very great Curioſity indeed; I 
can tell, becauſe I have thus viewed it many 
Times: I ſhould be glad if I had ſuch a 
Glaſs now, that I might gratify you in this 
Particular; however to make amends for 
that I can ſhew you the Face of the Moon 
cutiouſly engraven, and juſt as it appears 
through ſuch a Glaſs, with the Names 
which ſeveral Selenograpbiſis have given 
ght and dark Parts thereof, 
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C HAP. IV. 


Of Planetosraphy, or tha 22 / 
_ the Planets. 1 


A. R AY what is the eiiie! Mean- 


ing of the Word Planes? 

B. It is a Greek Word, and derived from 
the Verb IAA ,L, to wander or fray 
whence the Engliſb of this Word is, 
wandering Star. 

A. I thjnk, I remember, you told me 
there were two Sorts of thoſe Planets, or 
wandering Stars ; the firſt you called pri- 
mary Planets, the other Secondaries, or 
Moons, or Satellites 2 
B. Tis true, I did; And the primar 
Planets, viz. Mercury, Venus, the Earth, 
Mars, Jupiter, and Saturn, are principaliy 
here intended, as the Subject of our preſenc 
Diſcourſe; and the Secondaries we will on⸗ 
ly confider amongſt the Accidents of ths 
Primaries. 


A. Well, ſince a Pads hath its Name 


from its Motion, we will ficſt begin with 


the Motions of the Planets, if you pleaſe-; 
And, pray, in what Order, F orm, or 1 
ner, do LOR Planets move? | 


—___ 
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B. I have already ſaid that the Sur is the 
Center of our Syſtem, about which the 


© Planets all revolve in different Diſtances ; 


_ firſt Mercury, 2 Venus, 3 Earth, 4 Mars, 
g Jupiter, and 6 Saturn, as you ſee them 
in the ſolar Syſtem; the Form of their Mo- 
tion is elliptical more or leſs, and not per- 
fectly circular; and they all move round 
the Sun in ſuch Manner as to deſcribe equal 
Areas of Space in equal Times. 
A. Pray, Sir, if you can, illuſtrare this 
Matter by a Scheme. 
B. Sir, that may be done very eaſily : 
Thus, let S be the Sn, ABPCD the ellip- 
. tical Orb of a Planet P; ; then the Parc of 
the Orb P is called the Peribeliuni, being 
the neareſt Diſtance from the Sun; and the 
Part A is called the Apbelium, as deing the 
fartheſt Diſtance from the Sun; and SE is 
Talled the Eccentricity of the Planer; and 
As this Eccentricity is leſs or greater, fo the 
Orb of the Planet is leis or more elliptical. 
See Fig. —_—_ 

A. But you have not yet ſhewed what 
is "meant by a Planet's deſcribing, equal 
Areas in equal Times. 

. This is no more thag bo! ay} if the 
Tithes, in which the'Planet moves in his 
Orb from P to C, and from C to D, and 
from D to A, be equal to each other, then 
the Areas, or Spaces PSC, CSD, and DSA 


; (dfcribed i in | thoſe 17 Times, by Lines 
18 drawn 


IR an” | 4 
—ͤ en i > 
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drawn from the Planet to the Sun) will 
alſo be equal among themſelves, and the 
contrary ; do you apprehend me? 

A. Yes, Sir, very plainly; for which I 
thank you: Bur, pray, why do you affign 
ſuch very unequal Portions of the Orbit to 
be paſſed over in equal Times? Do not the 
Planets move equal Diſtances. i in their Orbs 
in equal Times? _ 

B. No, very far from it; For the Velo- 
city of a Planet's Motion is different in every 
Part of its Orb, being ſometimes greater, 
and ſometimes leſs. 

A. Pray how happens that? 

B. By Gravity, or the Sun's Attraction: 
For, * A the Planet is in P, the Sun at- 
tracteth it moſt ſtrongly; and therefore the 
Motion there, and there-abouts, is greater 
than any where elſe: Again, when the 
Planet is in its Aphelium at A, at its greateſt 
Diſtance from the Sun, it is then leaſt af- 
fected by the Power of Gravity, and conſe- 
quently the Motion there, and thereby, is 
che leaſt or ſloweſt of any Place in the Orb. 
But, when the Motion is ſo unequal, the 
Arches PC, CD, DA, mult needs be ſo too, 
though deſcribed in equal Times. 

A. Sir, I conceive it muſt be ſo now; 
1 did not think of the Suns Attraction * 
Since therefore thoſe Areas are always pro- 


n to the Times; pray what Propar- 
tion 
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tion of Gravity or Attraction will prodpey 


ais? 
B. The Power of Gravity! is always reci- 


procally, as the Squares of the Diſtances 
of the Planet from the Sun: Thus, ſup- 
poſe the Diſtances SP, SC, SD, SA, were 
as the Numbers 5, 6, 9, 10, then the Power 
of Attraction in thoſe Diſtances would be 
1 as their Squares, vig. 100, 81, 

25, ſo that it would be 4 Times greater 
in the Peribelium P, than in the Apbelium 
A; and this is the confinnt Law. of all the 
Planets both primary and ſecondary. 

A. Pray what other Affections are obſer- 
vable of che planetary Motions ? | 
B. The Planets, as I told you, all move 
about the Sun in reality from Weſt to Eaſt ; 
and yet they ſometimes appear to move the 


contrary. Way, from Eaſt to Weſt, and 


ſometimes not to move at all for ſome 
Time; and thus they are ſaid to be direct, 


ſtationary, or retrograde. 
A. I ſhould be glad if you could explain 


this to my Apprehenſion by a cfoar and eaſy 


Scheme. 
B. That I will endcavour; to . There- 


fore, let S be the Sun, ACE the Orb of the 


Barth, and FGI a Part of the Orb 'of any 

one of the ſaperior Planets, ſuppoſe Jupi- 
ter; alſo let GN repreſent nt rch of the 
| ; Heavens, wheres * ſee and deter- 
+ to mine 


O the Motions of Planets; 12g 
mine the Places and Motions of all the Pla- 
nets: Now, ſuppoſe the angular Motion of 
the Earth be ſo much greater chan that 
Jupiter, that while the Earth defcribes the 
Arch ECA, 7 e ſhall only deſcribe the 
Arch HGP: ow conſider, that when the 
Earth is in E, the Planet at H will be ſeen 
amongſt the fixed Stars at M, and fo; be 
will alſo when the Earth is arrived to D.; 
therefore all the Time the Earth is paſſing 
from E to D, the Planet will ſeem to ſtand 
Kill about M, and is faid to be Stationary : 
Again, when the Earth is arrived 46 e. 
the Planet will really be moved forwwards to 
G, but will be ſeen from the Eartb at C, 
amongſt the Stars at N; wherefore while 
the Earth paſſeth Eaſard from D to C, 
the Planet will appear to move Weſtwarid 
from M to N in the Heavens, which is back 
ward ; alſo, while the Earth moves from 
C ro B, the Planet will ſtill ſeem do move 
backwards from N to O, where it will 
again be Stationary till the Earth comes to 
A: Do you underſtand me? 
A. I believe I do: Yon mean that whith 
the Earth paſſes from E to D, and from B 
to A, the Planet Jupiter will appear not 
to move in the Points M and O; and then 
he is ſaid to be Stationary : Alſo while dhe 
Eartb is paſſing from D, by C, to'B, and 
though Fupiter really moves in his Ord 
from H to F Eaſtuard, yet he will ſeem 


ro 
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Backwards; and during that Time is ſaid 
to be Retrograde: I think this is the Mat- 
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to us to move from M to O Weſtward, or 


ter as you intended I thould underſtand it; 
is it not? 

B. Yes, I am glad to ſee you underſtand 
ſo great and ſtrange a Curioſity ſo compleat- 
ly; and in a like Way you may underſtand 
the ſame of the inferiq Planets. 

a Pray what Particulars hath each Pla- 
net 

B. Eclipſes are agrieciar to the Earth, 

Jupiter, and Saturn, becauſe thoſe Planets 
In particular have Moons or Satellites mo- 
ving round them, which occaſion thoſe E- 
clipſes ; alſo one Thing is particular or pe- 
culiar to Saturn alone, and that is a ſurpri- 
fing Kind of a Ring, encircling the Body of 
this Planet at a great Diſtance. Leftly 

upiter hath the Appearance of Belts gird- 
ing his Body; and Jupiter, Mars, and Ve- 
nus, are found to m dark Spots on their 
Disks. 

A. Well, that we may have ſome regu- 
lar Account of rhoſe wonderful Particulars, 
let me know firſt concerning the Nature, 
Number, and Diſtances, of the Moons or 
Satellites pertaining to the primary Pla- 
ets. 

B. The Earth hath one Moon, of which 
already; Jupiter hath 4 Moons, and Saturn 
5 Moons ; The Nn in whigh. they pt 

ly 


N 
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rally revolve about their Primaries, / and 
their Diſtances in Semi-diameters of the 
Bodies of Jupiter and en are as here 


elles: 15110 
In Jupiter. 
Ae ne 
x Satellite 1: 18: 275 8 
2— 3 13:13 (Haare 9: * 
3 27 3242 Ny e 14 75 | 
4— 156: 16; 32 ; 45 25757 
In Saturn - | 281 i Ira 
D. H. M. eg; 
1 Satellite 1:21:18 oof 
—ů— 2:17:41 . | 2 T5 Semiĩd. 
g—— 4:12:25 » Diſtance & 3 
4215: 22: 410 8 Satura. 
r 1 "ol 15 
Theſe Moons, ad hella Fbions, were 


all diſcovered by Means of the Tele/cope 


Ancients. | 


A. They are ni oodle Diſconcriens! 


and before its Uſe, were unknown o che 


dut you ſay they are the Cauſe of Ecligjes 


to their Primaries ; how, I pray you? 


B. This, both in the 
ſo in the ſecondary Planets, will be beſt. 


primary, and . 


underſtood by a Scheme, ſhewing che 
3 of; the Earth and Moor : For, in 


* 


—_ 3 


— CE bẽ.h e . p ̃²— r —PCꝙ⸗P‚ͤl . 70—' , — — — 
5 
\ 2 » 

* 1 

© 

\ 

CT a 

* 


426 The PnILOoSOPHICAL GRAMMAR, 


Fig. XXIV, you obſerve the Earth E, in 
ber annual lb AB, moving about the Sun; 


at the ſame Time, you. obſerve the Moon 
moving · about the Earth in her Orb: Now 


when the Moon is in Conjunction with the 


Sun, i. e. when ſhe is juſt between the Earth 
and Sun, and is what we call the new 
Moon, as at M; then 'tis evident her Sha- 
dow will fall on the Earth at E, and con- 
ſequently will hide ſome Part of the Sun's 


Body from thoſe who dwell on that Spot; 


and this is what they call an Eclip/e of the 
Sun, but is properly an Eclipſe of the 
Earth; for you ſee tis the Earth that is 
really darkned, and not the Sun: Alſo 'tis 
evident, when the Moon is in the oppoſite 


Part of her Orb at N, in direct Oppoſition 


to the Sun, that then the Earth being ex- 


actly between the Sun and the Moon, will. 


caſt her Shadow on the Moon; and the 
Moon being thus overwhelmed in the Sha- 


dow of the Earth, will appear. dark or 


ducky, and is properly faid to be then e- 
chpſed. 
A. This, indeed, ls fo plain ad ene 


by a bare Inſpe&ion of that Figure, that 1 


believe none can look on it, and not appre- 
hend the Manner and Cauſe of Eclipſes. 


Pray can you tell the de of 2. 


clipſes? 
B. Tes: The 1 Shadow: df the Aiſha 
covers a Part of the Earth's Surface, about 
K [2 - 180 


[ 

| 
4 a 

nll 
17 | 


Moon 
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180 Miles in Diameter, and moveth at the 
Rate of 2 104 Miles an Hour: But the par- 
tial or penumbrat Shadow, extends to the 
Wedth of 4900 Miles: And as to lunar E- 
clipſes, the Diameter of the Earth's Sha- 
dow at the Moon, is near 3 Times greater 
than the Diameter of the Moon; and there- 
fore the Moon, in central Eclipſe of her 
Disk, is totally darkned, or eclipſed, for 
ſome I 

A. So, I ſuppoſe, Eclipſes happen to Sa- 
turn and Jupiler, on account of their 
Moons ; and likewiſe to the Moons them- 
een as well as to our Moon. 

B. Ves; but the Eclipſes of, thoſe Planets 
are much more frequent than of our Zarch, 
the Number of Moons, and their quick 
Circulations, neceſſarily making them ſo; 
alſo the Eclipſes of thoſe Moons or Satellites 
are very frequent, one or the other being 
continually paſſing through the Shadow of 
their Primary. 920 5 

A. Well, leaving the Moons and their 
Eclipſes; pray let me hear a Word of two 
about the wonderful Ring of Saturn that 
you mentioned juſt now. | 

B. This moſt ſurpriſing Phenomenon of 
all the viſible World, was firſt diſcovered 
about 100 Years fince : It is of a prodigi- 
ous Size, great Breadth, and vaſt Compals ; 
it is ſaid the Diſtance. of the inner Border 
of the Ring, from the Body of Saturn, is 

equal 
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equal to the Breadth of the Ring it ſelf, 
each being computed to be at leaſt 21000 
Miles; though others make the Interval be- 
tween the Ring and Saturn's Body to be 
210265, and the Breadth of the Ring to be 

29200 Miles; its Thickneſs is unknown, 
as being too little for Obſervation; it hath 
a Variety of Aſpects, ſometimes appearing 
a larger Ellipſis, then a ſmaller ; ſometimes 
only as a ſtrait Line, and ſometimes not 
Viſible at all: Theſe are the moſt remark- 
able Particulars of this Prodigy of Nature 
known by us; as to the Matter of which it 
doth conſiſt, that is not known by any: I 
have here given you a Repreſentation there- 
. A = 

A, This 1s aſtoniſhing, and full of Won- 
der ana Amazement indeed ! But did not 
you ſay ſomewhat of a like Nature pertain- 
ed alſo to Jupiter; pray what are thoſe 
Belts of his you mentioned but now ? 

B. Thoſe Belt-like Appearances of Ju- 
piter are ſuppoſed to adhere to, or be in the 
Surface of his Body, and not at a Diſtance 
from it, as the Ring of Saturn is from 
him ; they are 4 or 5 in Number, and ap- 
pear as repreſented on Jupiter's Body in 
Fig. XXV. 

A. And, pray, what are thoſe Belts ſup- 
poſed to be? | 

B. Some have imagined they are long 
Canals of ſome fluid Matter, or Water ; 
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TITLES. I CT JurrTER. 
Their Diameters in Engliſs Miles adn 5 67870 81 1. 
The Circumference of their Bodies— — 3 213112 2 5490 
{ Their Saperficies in ſquare Miles — — 14468430000 2068 80000c 
Their Solidity, or Magnitude, in cubick Miles — 163637700000000 281042 30000000 
Their mean Diſtances from the Sun in Miles = — | 777000000 42.40000c 
The Diameter of their Orbs in Miles — — : 1554000000 8480000 
The Circumference of their Orbits in Miles — 488 1891000 266228000 
Their periodical Times — i104. Gb. 36 43324. 12h, Fg 
The Times of their diurnal Motions — — — _ _ 0. 9 50 


Their daily mean Motions in the Ecliptick — —| 


09%, 027. oo 


The Inclination of their Orbits to the Ecliptick —=| 2. 30. 00. | OI +» 20. 09 
The Excentricitie, of their Orbits . 54 25 05 
The Proportion of Veigbi on their Surfaces — 9430 $2 
The Proportion of their Bulks ——— — 621350 106450 
The Denſities of their Maſſes — — 942 C 
The Quantity of Matter in aa! — . 92 * : 
Their Proportion of Light and Heat — — 11 5 a 

— — 
Their Moons or Satellite — — — 5 


N. Z. The Drauz rzxs (and conſequently all the other DIuRNSTOx. 
Numbers, ſeveral AsrRoNοαERS making 
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The Planets inhabited. 129 
and, becauſe they have alſo obſerved ſeveral 
dark Spots on the Disk of Jupiter, they 
conclude his Surface 1s divided into Land 
and Water, as that of our Globe is, and is 
therefore inhabited; as they alſo ſuppoſe 
all other Planets are. 

A. Then they imagine the Planets to be 
ſo many Earths, or peopled Worlds ? Bur 
do not the different Diſtances of the Pla- 
nets render that impoſſible, by occaſioning 
too great Light and Heat in ſome, and too 
great Cold and Darkneſs in others ? 

B. Their Bodies, with their ſeveral Or- 

ans of Senſe, are undoubtedly ſuited and 
adapted to the different Conſtitutions and 


Temperaments of the Planets, which are 


the Extremes, by the ſame almighty Power, 
and all-wiſe Providence, which hath ſuited 
our Bodies, &c. to the State of this Planet 
we live on, which is the mean. 

A. What are the different Dimenſions, 
Revolutions, Denfities, Quantities of Mat- 
ter, Light, Heat, Sc. of the fix primary 
Planets, we are diſcourſing of? 

B. Theſe will be all ſeen to the beſt Ad- 
vantage, and compared in one general 
View; to that End I have drawn up a Sy- 
nopſis of them all together, as you here ſee, 


all grounded on Mr. Whifton's Calculations, 
which are the moſt moderate of any: I 
have moreover drawn the fix primary Pla- 


K > | nets 
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nets in their true Frapcs res gf Ma aitude 
in & © 5 NO 8 

A. Sir, Tia very good; 1 dle it as 4 
great e 894 OY thank Wen. | 


0 HA „ „ Fo. 
o C; ebe or the vue v of 


the Comets, 


Fa en thus pretty. 1 conver- 
ſed with. the Plangts, and viewed 

thels various Natures, 5 and Aﬀe- 
ctions; let us next, if you pleaſe, diſcourſe 
of the Camers : And, lp tha. firſt Place, 10 
tell me what, the. proper Meaning 
Word Cauner is? 15 | 
A Camet is a Greek Word, derived af 
the Verb Kouaw, to have long Locks, or 
wear long diſhevelled Hair; becauſe a. Co- 
1 to have as it were a mg hairy 
T | 
A. Eray whak che Marter or Subſtance ö 
of a Comet 5 
B. Sir Iſaac Newton faith LE of 
Comets, . on blazing. Stars, are ſolid, com- 
rack. brad. and durable Subſtances and. 


are, 


n 


578, 


(mm revolve about the Sun, as wall as the 


Of the Comets, their Motion, &c. 131 
are, indeed, but a different Kind of Planets, 
which move about the Sun, and ſhine by 
the Light of che Sun Beams reflected 20 


them. 
A. Pray how many Kinds of Comets are 


there? 
B. Comets receive a Divifion or Diſtincti- 


on on account of the different Form of 


their Tails: Thus, 


Comets Crinita, having a long Tail like 


a4 Horſe's. 


Cometa Barbata, having a Tail like, E 
long Beard. 

Cometa e havin 8 a Tail like a 
Sword. | 


A, Why, Sir, p the ont appear wick 
blecing Tails, and. no other Planet or Star 
do ſo? | 

B. This ſeems owing to ſome peculiar 
unctuous Matter in the Bodies of the Co- 
mets; which by their Approach to the Sun's 
Body is prodigiouſly heated, rarified, and 
made to fly off in a fiery Vapour, on thac 
Side oppoſite to the Sun, in the Form of a 
long Tail, growing wider and thinner (as 
all fumy Vapours do) the farther it OE 
ceeds from the Comets Body. 

A. Then you ſuppoſe, I find, that the 


K 2 Pla- 
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Planets ; but, pray, in what Kind of Orbs 
do they move? 

B. They move, indeed, in ſtated Periods 
of Time about the Sun, in Orbs vaſtly ec- 
centric and elliptical, bur ſome more, and 
ſome leſs ſo, as their Periods are longer or 
ſhorter ; - the Form of three remarkable 
cometary Orbs you have deſcribed in the 
ſolar Syſtem beforegoing.. 

A. In what Parts or Region of che Hea- 
vens do they move? 

B. Far above our Atmoſphere, or Regi- 
on of Air: Vet, when they come neareſt 
the Sun, they all deſcend within, or are not 
far obe the Orb of Saturn; and thoſe 
which come neareſt to the Sun, are nearer 
than even Mercury it ſelf: Then from the 
Sun, they make amazing long Excurſions 
through the vaſtly diſtant Regions of the 
Univerſe all manner of Ways, and acroſs 
the Orbs of the Planets. 

A. How far do you think ſome of the 
moſt . Comets may rove from the 
Son! 1 

B. Pr. Hally has determmed the longer 
Axis of the Orb of that Comet (which ap- 
peared in 1680, and whoſe Period is 575 
Veats) to be 1382957 Parts, of which the 
mean Diſtance of the Earth from the Sun 
is 10000; hetefore ſuppoſing this mean 
Diſtance to be eee Engliſb Miles, 

411 8 1 then 


: 
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then the Length of that Comets Orb will be 
11201951700, Z. e. above clever; thouſand 
and two hundred Millions of Engliſb Miles; 
which may be. eſteemed as ſo far beyond 
the Sun, the Sun being, as it; were, in the 
very Orb it ſelf at the hichermoſt End. 

A. The Comets approaching thus. near the 
Sun muſt ſurely be very Hot; and receed- 
ing again to ſuch, a prodigious Diſtance, 
muſt there be again very Cold: Is it not 
thus, Sir? = 

B. Yes, moſt certainly: Sir Iſaac Ne: ; 
ton has computed the Heat of the aforeſaid 
Comet, when neareſt the Sun, to be 3000 
Times hotter than red hot Iron: But Bo- 
dies thus heated preſerve their Heat a long 
Time; 'tis computed that a. Ball of Iron 
as big as the Globe of our Earth, would, 
if red Hot, require 50000, or fifty thou- 
ſand Years to grow cold in; but the Bodies 
of Comets being vaſtly greater than our 
Earth, can therefore never be cold, at their 
greateſt Diſtance from the Sun. 

A. And, pray, can the Places of the Co. 
mets be found in the Zodiac, as thoſe of the 
Planets, by Calculation ? 

B. Yes : Thar indefatigable Improver of 
all Arts, Dr. Edmund Halley, has, by the 
Labour of many Years, compiled a Sett of 
Tables whereby the Places of above 20 Co- 
mets are to be determined for any given 
Time: A Work which will endure for ever; 

1 K 3 and 
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and for which all future Aſtronomers muſt 


| acknowledge themſel ves indebted to this 
| great Man. 
| A. Pray what do you farther obſerve con- 


| cerning thoſe Bodies ? t 
| 5 B. We may obſerve, that as they are dit. 
covered of late Vears to be hard, ſolid Bo- 
dies, encompaſſed with an Armoſphere, 
and revolve abour the Sun'in ſtated Periods 
of Time; that therefore they are a Part of 
the Moſaick Creation, as well as other Pla- 
nets,” and are not to be reckoned Meteors, 
caſually y Eindled and fleeting in the Air, as 
the ancient Philoſophers dreamed, ; 
"To, We to end the Diſcourſe of Comets, 
Fo in the laſt Place to what Uſe 
3 may ſerve? 
jecture they are pe to 
nemo 1 old Worlds, and to ſup- 
ly Materials again for building: them a- 
new); others chat they are fo many Hells to 
puniſh the damned with perpetual Viciffi- 
tudes of inolerable Heat Aug. Cold 3 but all 
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reve 2y, or the Philoſophy of the 
1 ee 18108 


2 RAY 46? you val mean St 4575 
graphy, the Science or natutal 
Knete, ge we have of the fixed Sram? 

B. Ves It being compoſed of the Greek 
Words Age „ 4 Star, and T eaph, a De- 
ſcription 5 hach been ſaid often before) 
Whence it ſignifies a philoſophical Deſerip- 
tion of the fixed Stars. | | 
A. Pleafe to tel! me why they are called 

fixed Stars? 

B. They are fo called in Oppoſition to the 
Planets, or moving Stars; becauſe theſe al- 
ways keep the ſame Place in the Heaven, 
a0 do not ſeem to move for many Ages to- 
55 er. has 
But by his, 1 think you imply they 
have ſome Motion. 

B. The Motion of the fixed Stars 18 very 
ſmall, not exceeding 50“ of a Degree in 4 
Vear, or one Degree 1 in 70 Years ; ahd 
thetefore to C mpleat one Revolution of a 
Circle is required 25920 Years, after which 


Time the Stars all return again to their 
K 4 former 
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former Places : This Period of Time they 
called the great, or Platonick Year, in an- 
cient Times; and imagined when it was 
finiſhed, all Things would begin again 
anew, and return in the ſame Order chey do 
NOW. 

A. I WON WS) by what you aid of the 
diurnal Rotation of -the Earth, that the 
Motion of the Stars from Eaſt to Weſt each 
Night, is only an apparent one; but the 
Motion you ſpeak. of now, I preſume, is a 
real and Proper, Motion of «vr, Stars; is it 
not? 

B. No, Sir, even this is not real, but 
apparent; being occaſioned by a certain 
contrary, equal Motion of the Earth, ari- 
ſing from the ſpheroidical Figure thereof, 

which Figure allo ariſeth from the Rotation 
of the Earth about its Axis. | \ 

A. Thus much of the Motion of the 
fixed Stars; pray what do yeu think of 
their Number, is it not infinite? 

B. Ves, for ought can be known, tis 
probable it is next to infinite; - for wink a 

good Teleſrope they appear Millions beyond 
Millions, till by their inimenſe Diſtance; 
they evade the Sight by_ the beſt Inſtru- 
ments; but then do not miſtake, thoſe 
which are viſihle to your naked Eye, are 
(in the moſt ſerene e but a. few, nor. 
Waals L or + d 58 


91185 yt 
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1 No ! That is a ſtrange Doctrine ! 
Do not every Man's Eyes declare them 
innumerable? And doth not the Scripture 
alſo affirm the ſame? _ = 

B. I know People are not eaſily per- = 


ſwaded to believe this new Notion of the 
Number of the Stars which are viſible, 
but it is founded on Demonſtration; the Eye 
is deceived by the vehement Twinkling, 
and confuſed Appearance of the Stars: 
And as to the Scripture, it ſpeaketh of the 
Stars hyperbolically, or elſe it meaneth the 
inviſible Stars, as well as thoſe that are vi- 
ſible, and then, indeed, they are innume- 
rable. 
A. Pray how do you know the Nomber 
of the viſible Sars is ſo ſmall? | 
B. By aſtronomical Obſervations for ma- 
ny hundred Years paſt, and. the Catalogues. 
which have been ſeveral, Times taken of 
them. = 
a, Caralogues ! what, 1 pray you, of 
the Stars? 
B. Ves, the fixed Stars have been long 
ſince regiſtered in the Records of Aſtro- 
nomy : Hyparchus, the Rhodian, about 
120 Years before Chriſt, was the firſt who 
took a Catalogue of the Stars, his contain- 
ed 1022: After him, Prolemy enlarged this 
Catalogue to 1026: Ulug Beigbi, the 
Grandfather of Tamerlain the Great, made 
a RIO: of 1017 Stars: Tycho deter- 
mined 


Me MN 
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mined the Places of 777 fixed Stars, and 
reduced them to a Catalogue Kepler Ca- 
e contained 1163: The Prince of 
He Neher was o 4. Frais: The 
Fair Riccis us enlarged Kepler: Cata- 
e to 1468: Tis ſaid alfo that one 
Bay erus had * deftribed the Places of 1725: 
After this, Hruelin 1 Danutxieł compoſe ed 
a new Catalogue of 1888: But the largeſt 


| -_—_ moſt complear Catalogue ever yer pob- 


of the fixed Stars is that of Mr. 


. Flamftead, in his celeftial Hiſtory, Which 


contains three thouſand” Start; all whole 
Places and Sicuitions are far better, and 


more exactly determined in enk nes 


than the Pofitſon of many Ci 
which Travellers daily paſs. 

A. Wel cohfidering ihr wn by hende 
of Fears Obferyation: ih thek Fay, and the 
various Catalogues ale "thereof - which 


vou have now related ; and conſidering the 


moſt Compleat contaitis not ue Phe, 
Stars, though aſſiſted by the Johgeft 


bet Glaifes, f am ob 3 td e 
3 n Norion © the re tNaomber” 


pleaſe; a your Opinion coticex 


” hard! are abdut more un- 
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ſatisfy you, take the following Account: 
Te a ens found the brighteſt, 


Er largeſt, . and 


Appearance 27664 Times lefs than the Sun; 
and ſince their Diſtances are greater, as 
their Magnitudes are leſſer, therefore this 
Star muſt be at that Rate 2200000000000, 
7, e. above 2 Millions of Millions of Eng- 
liſh Miles; which is ſo very great, har 
a Cannon-Ball would ſpend. almoſt 700000, 
/ e. ſeven hundred thouſand Years in paſ- 
g through it; and it is very probable 
11 all 8580 Stars are equally diſtanc from 
each other, in Proportion to the Diſtance of 
the neareſt of them from, our Sun. 
. What is the Grounds of this your 
Opinion? ; wy 
B. By the Smallneſs of their Appearance 
througn the beſt Glaſſes, and the different 
Degrees. thereof, I am induced to believe 
that they are not only as far diſtant from 
each other as from our Sun; but alſo that 
each fixed Star is a real Sun, ſurrounded 


* #3 £44 


bers ol Pe all in che Oi 2 
Order, and Froportions of Number, Size, 
and Glory, as we behold in S T our 


own N r e 


of Courſe, the neareſt of | 
all che. flx d Stars, viz. $y rius, to be in 
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A. Ol amazing and ſtupendous Scene ! 
Suns without Number; and Worlds turn- 
ing up upon Worlds Syſtems of moving 

Orbs immenſiy great, yet inviſible to our 

Eyes; and all inhabited, diſperſed denen 
all the diſtant Realms of univerſal. Space ! 
I. am almoſt loſt, yea, quite fv rg in 
my _Conceprions ; bur, pray, on what does 
ſuch a glor ious gerte depend? 

B. Gn Ratiocination, and divers aſtrono- 
mical ane We ba nal our 


8s # OO #5 


i our ane at that ite ce could ke 
ſeen at all; ergo, &. God, 8 made no- 
thing in vain ( Axiom I) 'buc nothing” i 

more vain than to pretend Myriads 'of un- 


SET : 


ſeen Stars were mille to twin le unheeded 
piverſe ; ergo, Kc. &. &c. * Az to Obſerva- 
tion, tis well known how Stars a appear and 
diſappear after certain Intervals; What can 
rh be but che, Almighcy's f s Hand eXti1 viſh- 

ing old, and, Kindling new Suns? Pang 
liſhing old, and teig new. * Sy ſtems of 
Worlds? Anu ſuch *undoubte % was the 
Caſe of out World; and. Planetary 'Syltem 
in the Moſaicł Creation. - Obr., un juſt 
'made, would have been a new Red Star 
_ juſt Ae to an Eye in any of the 
10 * naeareſt 


Of new'Stars, the Galaxy; Stars are Suns. t4t 
neareſt Stars; ſome of our Comets alſo may 
there appear new Stars, when in their 
Aphelia, bur in their Return to their Peri- 
helia, diſappear again: Thus alſo ſome of 
our new Stars may be, and doubtleſs are, 
Comets (belonging to ſome Sun) 1n their 
utmoſt Excurſions, which, upon their Re- 
turn, diſappear again: Theſe new and ex- 
ringuiſhed Stars, are generally in the Ga- 
laxy, or Milky-way; but why there more 
than elſewhere, unleſs, becauſe thoſe Parts 
being repleniſhed with a far greater Num- 
ber of Suns, give, of Courſe, more fre- 
quent Occaſions of theſe Phænomena? Allo 
'ris well known, that the Milky-way hath 
its Complexion from the united Luſtre of 
an infinite Number of fixed Stars, or Suns, 
in thoſe Parts of the Expanſe, which go 
by that Name: From all this conſidered, 
will any be ſo preſumptuous {till to deny ſo 
rational, evident, glaring, and glorious an 
Hypotheſis? 3 

A. Sir, I believe ſcarce any but thoſe 
who are judicially blinded, and ſuffered to 
remain incorrigibly Ignorant, will ever pre- 
tend to heſitate about the Truth of this new 
and noble Doctrine; which ſo enlargeth 
our View of the wonderful Works of in- 
finite Wiſdom, by putting the Univerſe in- 
ro Signification and Harmony, and.people- 
ing the ſame throughout with rational Be- 
ings: How will Poſterity bleſs the divine 
2 Diſco- 
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{i 
| 
I 
| 
l 


:Coveries and Labours of theſe | 
— the dark and barren Wilds and — 
_ ferro”? of indefinite Space, have been en- 
ed by ſuch Millions of Suns; ſtared. 
and. "pn with ſuch Myriads of Planets; 
a — ſuch Gar Numbers 
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CONTAINING, ; 


I. The Phi loſoph y of the Atmoſphere, 


or Air. 
IL Ihe Philoſophy of the Winds. 


III. The Philoſophy of the Meteors. 
IV. The . of * 4 


Pear ance g. 


Explaining what is hitherto ONS: iS their 
Nature, _ Properties, : and * 
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Of Aerology in general, or the Philoſopby 
of Air, ſhewing its wonderful Nature, 
Pr operties,. and Effects. 


2 R AY, Sir, "what is the 
. original Signification of Ae- 
LE rology * 3 

B. It is a Word com- 
„ pounded of Adp, Air, and 
As), a Diſcourſe; and 
thefefore imports a philoſophical Diſcourſe 
or. the Air. _ 

A. What are we... to underſtand by 
PF .- "os 
B. That inviſible guid Subſtance Which 
encompaſſeth the Earth on every Side, 
which contains the Vapours, Clouds, and 
other Meteors, and which all living rea- 
= A 1 tures 


Fila ? 
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rures breach ; and is in general called the 


4 eaſe, $64. to ter me know why he 


called the Atmoſphere ? 

B. From the two Greek Words, Alis, 
2 Vapour, and Epuiag, à & / 

Atmoſphere, in native Eg Ts a found 


ere; fo that 


Body of Vapours; and ſuch is the Air ſur- 


rounding the Earth, as being conſtantly 
replete with Vapours exhaled by the Sun S 


Rays. 


' A. What are the deen. Properties of 
the Aire. 

B. Theſe which follow: 1. The Air is 
fluid, yet cannot be congealed like Water. 
2. It is Pellucid and Tranſparent to that 
Degree as to be inviſible. 3. It may be ra- 
rified and condenſed. 47 It is endued with 
an: elaſtic Power or Force. 5. It hath 
Weight or Gravity. 6. It hath proper 


—— or Limits, and is not infinite. 7. It 
* to Life, Flame, Sound, Light, 


A. Pray: how, can you tell che Air is a 
B. At hath all the Properties of a Fluid; 


is corporeal, heavy, its Parts yield to any 


Force impreſſed, and are ey moved one 


| amongſt. another; it preſſeth in Proportion 


to its Height, and the Preſſure is every way 


equah; tis evident therefore that ir ought | 


* * reckoned a Fluid. | 
I | A. What 


— 
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AJ. What is the Reaſon the Air is ſo 
tranſparent, as to be inviſible ? 

B. Becauſe of the great Poroſſty there- 
of; the Pores and Interſtices of Air being 
ſo very great and large, it admits the Light 
not only in right Lines, but in ſuch great 
and plentiful Rays, that the Brightneſs and 
univerſal Luſtre thereof, not only renders 
the Air Diaphanous, bur entirely hinders the 
Opacity of the very ſmall Particles of Air 
from being at all ſeen; and therefore. the 
whole Body of Air muſt conſequently be 
invifible. - 

A. You obſerved next, the Air hath the 
Property of being rarified and condenſed ;' 

ay how is this demonſtrated ? 

B. That Air may be rarified is proved 
ſeveral Ways; as thus, if you take a Blad- 
der, entirely empty as you think, and tie 
its Neck with a Thread, and lay it before 
the Fire, the Heat will fo rarify the little 
inclofed Air, as to make it extend the 
Bladder to irs utmoſt Stretch, and, if con- 
tinned, will break through ic with the Re» 
port of a Gun: Alſo, that Air may be ſo 

condenſed by Art as to take up bur 2. 
Part of the Space it poſſeſſed before, is 
proved by various Experiments. | 

A. THY how do you prove the Air s Elas 
ſiciry ? 

B. By various Brperimiets of the Air- 
PEP, and atherwife:: Oae very plain, is 
L 2 ä 


n 1 


Fg. + / 
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thus; an empty Bladder, whoſe Neck is 
faſt tied, being put into the Receiver, and: 
the external Air therein exhauſted, the 
ſmall Matter of the incloſed Air, will by 
its own proper Spring, or elaſtick Force, 
gradually expand it ſelf, and ar laſt will ſo 
extend the Bladder as to break it: Thus al- 
ſo, the Air compreſſed in the Wind -· gun, 
will by its elaſtic Force (being diſcharged} 
drive a Bullet through a Board at the Di- 
ſtance of ſeveral Yards, in the ſame Man- 
ner as with Gun-powder: Yea, Mr. Boyle 
hath found that Air by its Spring, or. Ela- 
ſticity, will ſo far dilate or expand it ſelf 
as to take up 13769 Times a greater Space 
than before: This Power of Elaſticity is 


as the Denſity of the Air. 


A. Pray how do you become acquainted 
with the Air's Gravity i ? 

B. By Experiments of the Air-Pump, 
Barometer, &c. The Weight of the Air is 
greater, the nearer it is to the Earth's Sur- 
face: The Mercury, by the Preſſure of the 
Air, is raiſed in the Barometer to the 
Height of 28, 29, 30, or 31 Inches; there- 
fore. ſuch a Column of Mercury is equal 
in Weight to a Column of Air (of an equal 
Baſis). which proceeds from the Mercury. 
in the Tub to the uppermoſt Part of the A.- 
moſphere : Alſo becauſe Mercury is about 

14 Times heavier than Water, therefore 


Water will riſe in a Tube to 32 or 33 Feet 


in 


ww 7 Up 
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in Height; and therefore every Square Foot 
in any Superficies ſuſtains the Weight of a 
Column of Water of 32 or 33 ſolid Feet ; 
now a cubic Foot of Water weighs about 
63 Pounds, hence the Weight of Air on 
every ſuperficial ſquare Foot, is above 2000 
Pound Weight. 

A. And, Pray, what do you infer from 
thence ? | 

B. Why, thence it appears, that if we 
allow the whole Surface of a Man's Body 
(of 6 Feet Stature) to be about 14 ſquare 


Feet, then the Weight of Air preſſing on 


the Body of ſuch a Man is equal to 28000 
Pounds, or 250 hundred Weight; that is 
12z Tun: Alſo, fince the Number of 
ſquare Miles on the Earth's Superficies is 
computed 199250205, and in one ſquare 
Mile are 27878400 ſquare Feet, the ſquare 
Feet on the Earth's Superficies will be ſome- 
what above 554780000c000000 ; whence 
the Weight of the whole Atmoſphere, or its 
Preſſure on the Superficies of the whole Earth, 


is more than 11095600c00000000000 - 


Pounds, or much about 5000000000000000 
Tuns; that is, the Atmoſphere compreſſeth 
the Earth with a Force, or Power, nearly 


equal to that of five thouſand Millions of 


Millions of Tuns. 
A. This is extreamly wonderful! But, 
pray, how happens it that Men, Beaſts, 
Houſes, Sc. are not cruſhed to Pieces, if 

L 3 they 
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they are preſſed with ſuch an intolerable 


Weight of Air? | 
B. By the Equilibrium of the internal 
Air, or the Air within all Bodies; which 
though it be ſmall, and not worth naming, 
t, can ballance, reſiſt, and equiponderate 
the Force of the external Air (as is proved 
by various Experiments) how great a Quan- 
tity ſoever it be: The Experiments of the 
Air-pump which confirm this are very ſur- 
prizing. 
A. I think, Sir, all you have ſaid af the 
Weight and Gravity of the .Atmeſphere, or 
Air, is full of Aſtoniſhment; and, pray, 
can you tell any Thing of the Height of 
uy :-: as 
B. Nothing certainly can be determined 
about that, becauſe the higher you go, the 
rarer the Air is; and there being no certain 
Means to determine in what Proportion the 
Air becomes rarer and rarer through the 
whole Extent thereof, there can of Courſe 
be no preciſe Account of its Altitude; 
However, they compute the Air at the 
Height of 42 Miles, to be 4096 Times 
more rare, or. thin, than with us; and this 
being next to nothing, the Height of the 
Hir may be reckoned about 40, or 45 Miles 
agreęeably hereto; Dr. Keil hath calcula- 
ted its Height to be 44 Miles by an Obſer-⸗- 
vazion of the Twilight, e. 


A. Pray 
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A. Pray What 2 * very remarkable Pro- 
perties hath the Air? 

B. It is nat only the Means, but as it 
were the Matter of Life itſelf, and therefore 
abſolutely neceflary. 
of How do you ſhew it to be the Means 
of Life ? 

B. By putting certain Animals into ho 
exhauſted Receiver ; where it is ſurpriſing 
to ſee the Effects of withdrawing the Air 
by the Pump on the Bodies of thoſe Crea- 
cures: You will thus ſee Dogs, Cats, Rats, 
Mice, &c. turn up and expire jn half a Mi- 
nute, and look as thin as a Rag: A Mole 
dieth in one Minute : Inſects, s Waſps, 
Bees, Hornets, Graſheppers, Sc. in two | Mi- 
nutes ſeem dead; and will continue a whole 
Day and Night wichaar Air, and afterwards 
revive in open Air: Earwigs, Beetl les, 
Snails, Sc. endure the Air-pump prodigi- 
ouſſy; 5. and Frogs will longer preſerve their 


Lives in Vacuo than Toads; yea, choſe in- | 


viſible Animalcules in Pepper-water, will 
revive in the open Air, afcer having lain 
24 Hours in Vacuo. 

A. It muſt be curious, indeed, to ſee 
thoſe artificial Deaths and Reſurrections in 
dumb Creatures! But, pray, how do you 


underſtand Air to be the Matter of 


Life ? 
B. 'Tis certain Ain: is impregnated with 


a vivifyipg Spirit, or Matter, which is im- 


L 4 medi- 
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mediately neceſſary to Life; and that this 
vivifying Spirit is inflammable, or proper to 
feed Fire, -and capable of being burnt or 
conſumed thereby ; for it is known by Ex- 
periment that no Creature will live, nor a 
Candle burn, in Air which hath paſſed 
through the Fi ire, and hor ge! be called aduſt 
or burnt Air. 

A. Is the Air alſo of fer vice to Vege- 
tables and Plants ? | 

B. Yes, in as much as there is a manifeſt 
| Reſpiration in Plants and Trees, on which 
their vegetable Life depends, and is pre- 
ſerved ; this 1s Kuren dy numberleſs Ex- 
periments. . 

A. Hath not Mie" an Effect on Bodies 
— tends to diſſolve them? 

B. Yes, the Air hath the Faculty of a 
ba bum or a Power of diſſolving Bo- 
dies: It will reduce Chryſtal-Glaſſes to a 
Powder in Time ; ſo divers Minerals, Earths, 
Stones, Foffil. Shells, Wood, Sc. which. 
perhaps, from Noab's Flood, have lain un- 
der Ground ſecure from Corruption, yet, 
being expoſed to the corroſive Quality of 
the Air, have ſoon mouldered away; ſo 
Iron, Steel, Copper, &c. may be ſoon dif- 
ſol ved into a Ruſt, Sc. But ſuch Things are 
too common to be inſiſted on, or to want 
Proof. 

AI have heard you make out already 
how N e oo Sound; bur, pray, 


what 
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what Advantages of Light and Sight accrug 
thereby? 7 / 1 

B. Very great (perhaps, greater than you 
may be yet appriſed pf) are the Benefits and 
Adyantages of the circumambient Air in 
theſe Regards: For firſt, were it not for the 
Re fraction of the Atmoſphere, the Heavens 
by Day would have the Appearance of 
Night; the Stars, even the ſmalleſt, would 
appear and twinkle; the 8un, indeed, would 
appear a great Light in that Part of the 
dark Firmament where it was; but ſhould 
a Spectator turn his Back to him, he would 
ſee all Night and Darkneſs ſurround him at 
Noon- tide. Secondly, The Sun at riſing and 
ſetting would have the ſame Brightneſs and 
Luſtre as at Noon-day, and ſo would be 
hurrful ro our Eyes. Thzrdly, As ſoon as 
the Sun deſcended the Horizon, we ſhould 
be in total Darkneſs, and a cloudy Night 
would then preſenc us with the blackeſt Dark- 
neſs poſſible. Fourthly, As we ſhould have 
no Twilight by Night, nor ſhining Luſtre 
of the Firmament by Day, ſo we ſhould 
want that Advantage we now enjoy, of 
not only being bleſſed with the Light of the 
Sun when abſent, but even of the actual 
Appearance of the Body of the Sun him 
ſelf, each Day, before he riſeth and after he 


fetteth. 
AA What 
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A. What, I beſeech you, Sir, do you 
ſuppoſe we can ſee the Sun when he is real- 
ly under the Horizon ? 

B. Yes, we do, for the Space of ſome 
Minutes each Day. 

A. Pray, Sir, if poſſible, let me under- 
ſtand how this can be by a Scheme? 

B. I will, and you may very eaſily ap- 
prehend the Truth of this Aſſertion (tho 
ſtrange) from thence, provided you re- 
member what I faid of the Reflection and 
Refraction of Light when we diſcourſed 
on that Subject. 

A. I do remember it very well, pray 


proceed. 
B. Then Na to caſt your Eyes on Fig. 


XXVI, which repreſents the Earth = 


rounded by its Atmoſphere: Now let HO 
be the Horizon of a Perſon at P, S is the Sun 
really under the Horizon, from which a Ray 


of Light SI proceeds, and falls on the up- 
per Part of the Atmoſphere at I; this Ray 


by the thicker Medium of the Air is bent 
from its direct Courſe to D, into che oblique 
one IP, and ſo ſtriketh the Spectator's Eye; 

the Spectator then will ſee the Sun in the 


8 Direction of this refracted Ray PI, IZ. at 


R, which is above the Horizon: And thus at 
ſome Times of the Year, we ſee the Sun a- 
bove the Horizon near 10 Minutes whilſt it 
15 really ow it on one Day, t taking the 
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Morning and Evening together; at a Medium 
it is 6' 4 each Day throughout the Year, 
' which is as good as 3 equinoctial Days in 
one Year; which is almoſt a whole Year's 
ſhining Sun in a Century more than we 
could otherwiſe have had. 


A. Sir, I perceive it very plainly, and : 


give you abundance of Thanks. 


v + - + + 7 . 8 * 


C HAP. II. 


. wm &® ® *# BY 


Anemography, or the Philoſophy of the 


Winds. 


Anemography ? 
B. From the two Greek Words Areu®, 
Wind, and Tegpn, a Deſcription; it there- 
fore ſignifies a philoſophical Deſcription of 
Winds in ok | | 
A. Pray, Sir, what is the Wind? 
B. Wind is nothing but a Stream or Tor- 
rent of Air, as a River is a Stream or Tor- 
rent of Water. 
A. What Diſtinction, I pray, do the 
Philoſophers make of the Wind? NED 
B. My Lord Bacon diſtinguiſneth Finds 
into four Kinds, viz. 


x, General 


1 1H - W do you derive the Word 


q 
d 
| 
P 
| 
k 
j 
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8 een Winds, which always blow 
om the ſame Quarter. 
| * 2. Stated Winds, which blow only cer- 
tain Seaſons from the ſame Point. 
. Servile Winds, which regard the Re- 
gion, Time, Seaſon, Sc. 
4. Liberal Finds, which blow indiffe- 
rently _ where, or any how. 
But this is not lo natural as the following 
Diviſion of Finds, yiz, 


1. General, or coaſting Trade Winds. 
2. Periodical, or ſhifting Trade Winds, 
called Monſoons. 
. Common, or caſual Winds, the ſame 
As the foregoing: liberal Winds, 


A. What are the different Qualities 1 
Wind? + 
B. They differ (faith my Lord Bacon) 
not much more in the Points from which 
they blow, than in the Qualities with 
which they. are diverſified; for ſome are 
violent, other gentle; ſomeare cold, others 
hot; ſome are conſtant, others miable ; ; 
ſome moiſten and diſſolve, others dry and 
thicken; ſome gather Rain, others are 
tempeſtuous and diſpel it; and others are 

ſerene and ſmooth. „ 


A. Pray 


eee n = SH nn 88 
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A. Pray what are the Cauſes of Vind? 


B. Any Thing that can deſtroy the Equi- | 
librium of the Air, and by acting on RE ; 


Part with a greater Force, putteth it into an 


Agitation, produceth ſuch a Stream or 


Current of Air, as we call Find. 

A. This is ſo very general an Aſſignation, 
as gives me but little more Notion of the 
Thing than I had before. 

B. In all Caſes we cannot be acquainted 


with Particulars z however, tis pretty cer- 
tain that divers Things, as Eruptions of. 
Vapours from Sea or Land, Rarefa&ions 

and Condenſat ions in particular Places, the 
Fall of Rains, Preſſure of Clouds, Sc. may 


alter the Equipoiſe, or Ballance, of the A.- 


moſpbere; and thereby cauſe Minds more or 


leſs: Beſides, ſeveral Caves, and ſome great 
Lakes, emit or ſend forth Vinds; but the 
moſt general Cauſes of Wind are from Heat 
and Cold, as is manifeſt from the general 


and periodical Trade Winds between the. 


Tropicks, and thereabouts. | 

A. Pray what are thoſe Winds you call 
general Trade Winds? 

B. Such as blow coultancly, all the 7 4 


long from one Quarter; as from the NE, o 2 


about the North. Eaſt, on the Nortb. Si 


of the Equator to 30 Degrees Latitude; 
and from the SE, or about the Soutb-Eaſt, 
on the South-Side of the Equator to about 
3 e Latitude, in the Achat 


Ocean, 


Points the Arrows ſhew. 
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Ocean, Erhiopean Sea, the Indian Ocean, 
and great South-Sea: Theſe Winds, for 
your better conceiving them, I have repre- 
ſented in the Map 


thoſe Finds. 
A. This, Sir, is very helpful and im- 
proving, and maketh the Thing eafier than 


your very Words can do: But, Sir, doth the 
Wind blow conſtantly in thoſe various 
_ Courſes and Directions, ſhewn by the Ar- 
rows, within a ſmall Diſtance of the Coaſts 


of Africa Weſtward ? 
B. Yes; they are called the general coaſt- 
ing Trade Vinds, and always blow on the 


* 


A. But, pray, what is the Meaning tha 


J fee in the Map ſeveral Arrows in clear 
void Spaces, ſome pointing one Way, and 
others the contrary quite, with the Names 


of the Month abreviated fixed to them? 
B. I will inform you: It is in the Ara- 


bian Sea, the Bay of Bengal, the Chineſe 


Seas, by the Eaſtern Coaſts of Africk, and 


to 10 Degrees of South Latitude in the Iꝝ- 
dian Ocean, that you find thofe contrary 
Arrows ; and in thoſe Parts you muſt know 
the Vind blows one half of the Year one 
May, and the other half the contrary Way: 
Theſe are called the periodical or ſhifting. 


Trade 


t adjoined, by dark 
Lines in the aforeſaid Atlantick, Etbio- 
prick, and Indian Seas; in which you will 
ſee divers Arrows ſhewing the Courſe of 
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Trade Finds, which the Sailors call che 
Monfoons. 3 | 
Ai. Then, I ſuppoſe, as the Arrows in 
thoſe ſeveral Places ſhew the various Courſes 
of the Monſoons, ſo their Times of ſhifting 
or changing their Points, are denoted by 
the Names of the Months affixed there- 
ro, 
B. Yes, they are, you underſtand the 
Matter very well ; and therefore all thoſe 
who fail in theſe Seas, are obliged to obſerve 
the Seaſons. proper for their Voyages, and in 
ſo doing they fail not of a fair nd, and 
ſpeedy Paſſage. > 


PY > 


A. How do you account for ſome J/inds 
blowing always one Way, and others on 
contrary Points, in equal Periods of 
omar PS i | 

B. The moſt ſagacious Dr. Halley (the 
Author of all the preſent Philoſophy of 
Mind) gives this Account thereof, vis. 
That, according to the Laws of Staticks, 
the Air which is leſs rarified and expanded 
by Heat of the Sun's Beams, and conſe- 
quently more ponderous, muſt have a Mo- 
tion towards thoſe Parts thereof, which are 
more rarified, and leſs ponderous, to bring 
it to an Equilibrium, or Ballance. And, 
2. That the Preſence of the Sun continual- 
ly ſhifting to the Veſtward, that Part to- 
wards which the Air tends, by Reaſon of 
the Rarefication made by his greateſt me- 
+ Aidan 
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ridian Heat, is with him carried Veftward 
and conſequently, the Tendericy of the 
whole Body of the lower Air is that Way : 

And thus a general Eaft-Wind, is foriied 
in the Atlzntick and great South Sea, per- 
petually blowing Weſtward. 

A. Bur, I obſerve, by the Arrows, thoſe 
Winds decline from the Eaſt, Northward, 
on the North of the Equator, and South- 
ward, on the Soutb- Side: Pray how hap- 
pens that? 

2 Becauſe near the Line, the Air is 
much More rarified than at a greater Di- 
ftance from it Northward and Southward ; 
wherefore the Air being towards thoſe di- 
ſtant Parts leſs rarified than in the Middle, 

will confequently tend from the North and 
South to the Equator, and ſo become NE 
and SE Winds. _ 

A. Bur, pray, why are not t thoſe ind. 
as. univerfal in the Arabiun, Indian, and 
Chinefe Seas, and other Parts between the 

5 Tropicks, which have the ſame Situation to 
the Sun, as the Atlantich, Ethiopick, or 
great South Ocean? 
B. The Reaſon hereof is, undoubtedly, 
owing to the Circumpofition of ſuch great 
Continents, which break the Continuity of 
the Oceans; and from the Nature of their 
Soil, and che Poſition of high Mountains, 
produce thofe ſeveral Variations of the 
| Wind i in eben ll Thus, the Winds ſer . 
in 


a * 
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in upon the Land, even from Weſtward, on 
ſome Parts of Guinea ; becauſe the Soil be- 
ing ſandy, reflects prodigious Heat, which 
greatly rarifies the Air, and maketh themore 
cold, and denſe, tend thither from the 


Weſtern Sea, to reſtore the Equilibrium. 


A. And, pray, how is the ſudden Change 
of the Wind, to oppoſite Points, accounted 
for in the Periodical Winds, called the __ 
Joons Fit 


_- Bo Thus: The cold ad denſd ki: by 
Reaſon of its greater Gravity, preſſes upon 


the hot and rarified; and therefore the ra- 
rified Air muſt aſcend in continued Streams 


as faſt as it rarifies, and being aſcended, it 
muſt Uiſperſe it ſelf to preſerve the Equili- 


brium; and thus, by a contrary Current, 
the upper Air muſt move from thoſe Parts 
where the greateſt” Heat is, and ſo, by a 


Kind of Circulation, the NE Trade Vind 
below will be attended with a SW Wind 


above, and the SE with a NW above: 
Now becauſe the Air coming out of the 


NE, over vaſt Continents of Land (which 


when the Sun is Nortbward, are intole- 


rably hot; but more cold and temperate, 


when the Sun is at the Southern. Tropichb) 


into the Indian Sea, is ſometimes. hotter, 


and ſometimes. colder, than that whereby 
this Circulation is returned out of thè SW 


by Conſequence, the under Current of 


M TEN Air 
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Air is one while from the NE, and other 
while from the SW. 

A. Do not the Seaſons help to deter- 
mine ſamewhat of this Matter, in which 
thoſe Changes happen ? | 

B, Yes, they plainly confirm what I have 
before ſaid; for in April, when the Sun 
begins to warm thoſe Countries to the North, 
the SW Mon/oons begin, and blow during 
the Heats till October; when the Sun be- 

ing retired, and all Things growing cooler 
Nori baard, and the Heat encreaſing to the 
South, the NE Winds enter, and blow till 
April again: But yet, why the Manſauns 
change here, and not in the Ecbiapiat 
Ocean; and alſo why the Limits of the 
Trade Winds are fixed to about 30 Degrees 
of N and 8 Latitude, is not ſo well to be 
accounted for; and therefore muſt he left, 
wich ſeveral other Intricacies of this Na- 
ture, to the e and * of 
ſuccceding Ages. Ly 

A. Well, ſo much then for general and 
periodical Trade Winds; pr pl have you any 
Thing farther ta obſerve of the common 
and variable Hinds, incident to all Points 
and Places? Ws 

19: Yes, a few Things 1 their 
Qualities, Velocities, and Extent or Li- 


mits. 
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Qualities F the Winds, &c. 163 

A. Pray what do you obſerve of their 

ualities ? | 
” "0. « 0. thoſe Winds are dry: and cold, 
which contain the leaſt Quantities of . 
pours; thoſe Winds gather and generate 
Clouds, which carry with them great 

uantities of Vapours; thoſe Winds are 
hot, which blow from off hot Regions; 
and cold, which blow from cold ones; 
thoſe are the moſt violent which are agita- 
ted by the greateſt Force, and the con- 
trary. 

A. And, pray, what 1 is diſcovered of the 
Velocity of Wind? 
B. It is found by Experience, that the 
Velocity of Vina, in a great Storm, is not 
more than 50 or 60 Miles an Hour; and 
that a common brisk #ind moves 15 Miles 
an Hour; and ſome are ſo flow, as not to 
move 1 Mile an Hour. 

A. In the laſt Place, what do you obſerve 
of the Extent, or Limits, of the Wind? 

B. That it is very uncertain, and little 
known, unleſs of the aforeſaid Trade 
Winds : The moſt we know of cammon 
Winds is their Uſe, in cooling and cleanſing 
the Air from all poiſonous Contagions, and 
peſtilential Exhalacions ; and thereby keep- 
ing it always pleaſant, pure, and falutife- 
rous, or healthful ; whence appears their 
abſolute Neceſſity to animal Life, and Con- 


ſerva tion of the Univerſe. 
M 2 c HAP. 


EEC EET 
Cnae III. 
Mir grapby, © or the age, 


7 Meteors in general, viz. — 
Eggs, Miſes, Clouds, Raw Hail, Sow, 
Heß, Ice, Thunder, "Lightening, I- 


"ms FW or Jack in 4 E 


hin Dragons, end ſuch like. 
4 1 "Pleaſe a my ſelf with the Thoughts of 


converſing on Subjects now, very 
* 70 and curicus, ſuch as what you 
call the Doctrine of Mefteorography ; bur, be- 


fore we proceed, pray let me know what is 


true and proper E gant * ee 
Meteor 3 13 | 

B. The Greek Word Mcl2abn;! Whedon, 

is 5 compoſed of ueſa, beyond, and delęu, to lift 

1 algſt; and therefore a Meteor implies 

that which is elevated aloft beyond us in 


the Air, as Clouds, Ligbtening, &c. 


A. Pray how Oy Kinds wh E K. do- 
you reckon? 

B. Some Aiſtingyich cher into ; three 
Sarts;: fiery, airy, and water {1 | 
A. Which: do Wiey call ery Meteors? 

B. Such as are compoſed 5 à fat ſulphu- 
rous Exhalation, kindled * che nitrous 


. 27 * * * Qual 16 | 
: -.v# 4 . 
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Of the Philoſophy of Meteors. 165 
Quality or Subſtance of the Air; and do 
then exhibit the Appearance of Light and- 
Fire in the Air, as Lt. Flying Dra- 
gons, &c. 

A. What are thoſe called airy Me- 
teors ? : 

B. The Wind, and its Awad Kinds; but, 
properly ſpeaking, the Wind is no Meteor 
at all, nor are there any Mettorogyhich con- 
ſiſc merely or principally of Wind. 

A. Pleaſe to recount me thoſe you call 
watery Meteors? 

B. They are ſuch as conſiſt of V apours, 
and watery Particles, which are ſeparated 
from one another, and raiſed by the Sun's 
Heat, and become modified in the Air into 
various Forms, as Us, CAS Kain, &c. 
in abundance. 

A. Which do you hold it will be moſt 
natural to begin a Converſation withal, of 
thoſe ſeveral Sorts of Meteors? 

B. It will certainly be moſt natural to be- 
gin with watery Meteor. 
A. Well then, to make a i 1 
obſerve you ſaid thoſe Meteors originally 

conſiſt of Vapours; pray what are they? 
B. Vapours are a Company of aqueous 
Particles, ſeparated from the Surface of the 
Water, or moiſt Earth, by the Action of 
= Sun's Heat; whereby they are ſo far 
rarified, attenuated, and ſeparated from 
each other, as to become ſpecifically lighter 

b M 3 than 
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than the Air, and conſequently, they riſe 
and float therein; and thus, any Kind of 
Heat, or Fire, may cauſe Yapoutrs. 

A. Pray what Meteors are immediately 
formed of Vupburs? 

B. Fogs, and Mifts : Fogs are thoſe Col · 
lections of Vapours which chiefly riſe from 
fenny, moiſt Places, which become more 
viſible as the Light of the Day decteaſeth j- 
if theſe are not diſſipated, bur unice with 
_ thoſe that riſe. from Waters, as Rivers, 

Lakes, Sc. ſo as to fill all the Air in general, 
then they are called Miſts; and often they 
ſtink from a ſulphureous Exhalation, or 
Matter, they contain. 

A. Pray what Meteors are next formed 
of Vapours? 

B. Clouds are the next State of Vapour ; 
for they conſiſt only of 'a Congeries of Va- 
pours exhaled from Ses and Land, and raiſ- 
ed to that Height in the Air, where they 
become of equal Weight, or Gravity, with 
the Air; in thoſe Parts therefore, they float 
and ſwim, and by ſtriking one againſt ano- 
ther, and mixing one with another, they 
coaleſce, or thicken, and become more 
denſe and weighty; the thiner or rarer the 
Cloads are, the lighter and higher they 
ſoar; but the more denſe they arc, the 
. eee and FOG nearer Zn track to. en 
Barth. 


2911> ,: 
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Of Clouds, their Colours, Height ; bf Rain. 169 
A. Pray how high do you judge the Clouds 
1 ——. m8 
B From about a quarter of a Mile to a 
Mile; 'tis very common for Perſons, by 
climbing very high Mountains, to get above 
the Clouds, and ſee them ſwim beneath 
chem, cleaving againſt the Mountain the) 
are on. n,, ORE 
A. That muſt be very curious to obſerve; 
but, pray, whence the various Figures and 
Colours of the Clouds ? FIT NE 4 
B. The wonderful Variety in the Colowrs 
of the Clouds, is owing to their particular 
Situation to the Sun, and the different Re- 
flections of his Light: The various Figure 
of the Clouds refults from the looſe and 
voluble Texture of their Compages, re- 
volving into any Form, according to the 
different Force of the Wihds. | 
A. That Rain is produced from the 
Clouds we all know; but, pray, in what 
formal Manner doth it happen? 1 
B. Thus: When various Congeries of 
Clouds are driven together by the Agitation 
of the Winds, they mix and run into one 
Body, and thus diſſolve and condenſe each 
other into their former Subſtance of Wa- 
tet; alſo the Coldneſs of the Air, is a great 
Means to collect, compact and condenſe 
Clonds into Water: The Water thus pro- 
duced of the Cioudi, being heavier than Air, 
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muſt of Neceſſity fall through ic in the 
Form we call Rain. 

A. But, pray, why does it fall in Drops, | 
and not in whole Quantities, as it becomes 
condenſed in the Air ? | 
B. So it would fall in great Quantities, 
were it not for the Reſiſtance of the Air; 
but the Subſtance of the Air breaketh and 
divideth it into Parts, ſmaller and ſmaller, 
the farther it paſſeth through it, till at laſt, | 
it arrives to us in very ſmall, Drops. 5 

A. Pray is not Dew a Kind of Rain? 

B. Yes; only with this Difference, that 
whereas Rain falls at any Time, and in great 
Drops; Dew falls only at ſtared Times, and 
in ſuch very ſmall. and fine Drops, that 


they are ſcarcely viſible, till they are fallen 


and condenſed into Props on the Tops of 
Graſs, Boughs, &c. | 
A. In the next Place, pray, Sir, explain 
how the Meteor, we call Snow, is pro- 
duced ? 

B. Snow is produced thus: When the 


Vapours are become conſiderably condenſed, 


et not ſo far as to become liquefied, or diſ- 


ſolved into Water, then, by a ſpecial De- 


gree of Coldneſs in the upper Air, the Par- 
ticles of the condenſed Veapours are com- 
pelled into a hard, rigid, and glacy Sub. 
ſtance, ſeveral of Which adhering toge- 
ther, form little lere of a White Sub- 
5 | ſtance 
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Of, Snow, Hail, Froft and Ice. 169 


tance ſomewhar, heavier than the Air; and 
therefore deſcend in a flow and gentle Man- 
ner through it, being ſubject, by its Light- 
neſs, to all the various Motions of the Air 
and Wind; and is what, when arrived to 
us, we call Snow. 

A. And, pray, is not Hail formed aw 
ſome what a like Manner ? 

B. Hall is thus generated: When the 

Cloud which raineth is very high in the Air, 
or when all the Regions of the Air are very 
cold, the falling Drops of Water are con- 
gealed thereby, and grow into a glacy Sub- 
ſtance ſomewhat white and hard, of diffe- 
rent Size and Figure, according to the Par- 
ticles of Water, the Degrees of Heat and 
Cold, the Wind, Sc. and this, when come 
to us, we call Hail, 

A. Although, I ſuppoſe, you do not 
reckon Froſt and Ice among Meteors, yet I 
believe this may be as proper a Place to diſ- 
courſe of them as any; and therefore, if 
you pleaſe, be fo good as to explain to me 
their Natures? | 

B. Dr. Cheyne ſaith, that Cold and Freez- 
ing ſeems to proceed from a ſaline or falt 
Subſtance floating in the Air, whoſe Par- 
ticles are very ſharp and pointed, and theſe 
inſinuating themſelves (in 2 wedge-like 
Manner ) into the Pores of the Particles of 
Water, do thereby fix, chryſtalize, and 


Make hard the ſuperficial Parcs of Warer, 
| and 


( 
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and all humid Subſtances; and hence the 


incruſtated Surface of Earth, Dews, &c. 


we call Froft, and the fixed and chfyſta- 


Tized Superficies of Water, we call 7ce : 


But, when the Heat of the Sun diſſolves 
thoſe freezing, ſaline Particles into a Fluid, 
the Surface of rhe Water, &c. all return to 
their former natural State; and this we call 
A. Have you any Thing farther to con- 

fider, as watety Meteors? i: 


B. No, thoſe now deſcribed are the whole 


Ttibe ; and as we have altrady largely ſcan- 


ed the Natute of the Wind, which ſome (as 


T told you) improperly make a ſecond Sort 
of Meteors, let us now paſs to the Specula- 
tion of thoſe which are called fiery Me- 
Zeors. a | UE e's 
A. Wich a very good Will, Sir; nothing 
delighrs me ſo much as thoſe Kinds of na- 
rural Reſearches; and in' the firſt Place, 
pray which do you count the Principal of 
, 
B. Lightening, which is thus occaſioned: 
The Air doth abound with Steams and Ex- 
halatiohs of Sulphur, Birumen, Nitre, and 
$z1rs of various Sorts, Acids, and Alkalies ; 
theſe being raiſed by the Sun's Heat into the 
higher Regions of Air, are there diſ- 
perſed and ventilated to and fro by the 
Winds; this Agitatiof produces a Mixture, 
and conſequently, a Fermentation of thoſe 
* com- 


07 Lightening and Thunder. 171 


cotnbuſtible Sulphurs wich the alttous 
Acids, Which is often to that Degree as to 
kindle into Flame, and thereby cauſe 
thoſe ſhining Flaſhes of Lightening we ſee 
darting from the Sky. 

Al. But, pray, Six, whe makes the Thins 
der with it? 

B. Thunder is occafloned by the kindling 
thoſe bituminous, and ſulphureous Exhala- 
tions in the Air „N —— Salts, in the 

fame Manner as the Exploſion is produced 
by ſetting Fire ro Gun- powder, o Aurum 
Folchimes ; and the Reaſon why we do not 
hear the dreadful Fragor ot Noiſe of Thu 
der, ſo ſoon as we ſhe the Inflammation or 
Lightening, is becauſe Sound is longer ar- 
riving to our Ears, than Light ro our Eyes; 
as I have before told you. 

A. I have heard talk of Thund?r-Bolts, 
and their ſtrange Effects; pray what do Phi- 
loſop hers ſay of it? 

8. What is called a Thunder- Bolt, is no- 
thing but a more ſolid, and moſt rapid 
Flame, which, with incredisle Celerity, 
flies from the Clouds to the Earth, and 
through every Thing ſtanding in the Way, 
being interrupted by nothing. The mote 
rematkable e of which are as fol- 
low: 1. That it affects high Places chiefly, 
as Mountains, Towers, Trees, Sc. 2. That 
it will ſometimes burn à Perſon's Clothes, 


white his Bedy remains unhurt. 3. That, 
on 
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on the contrary, it will ſometimes break a 
Man's Bones, while his Cloches and Fleſh 
receive no harm. And, 4. In like Manner, 
it will ſometimes melt or break the Blade 
of a Sword in the Scabbard, while the 
Scabbard remains untouched; and, on the 
contrary, will ſometimes burn the Sheath, 
and not affect the Sword. The Reaſon of 
theſe ſtrange. and contrary. Effects Philoſo- 
phers can but conjecture at, imputing it to 
the different Figure and Quality of the Par- 
ticles of Lightening, which renders them 
capable of diſſolving ſome Subſtances, at 


the ſame Time, that it will not touch others. 


A. All this is very ſtrange indeed; pray 
what other fiery Meteors are remarkable ? 

B. The ſame aerial Fire, or ſulphureous 
Inflammation, hath different Names, accord- 
ing to the Variety of Figures and Sizes it 


appears under: As, 1. Lampas, a Lamp, 


when it burneth by little and little, on one 
Part only. 2. Bolis, a Dart, when the Ex- 
halation appears kindled in a long Tract 
together, 3. Trabes, Beams, when the In- 
flammations appear in the ſame Place con- 
tinually. 4. Chaſma, a Chaſm, when the 
Flame ſhines or glitters from the Breaks of 
dividing and ſplitting Clouds. 5. Ignis Fa- 
tuus, i. e. the fooliſh Fire, or Jack in a Lan- 
chorn, when a fat unctious Vapour is kind- 


led, ad wafted about by the Motions of the 


Air, near the Surface of the Earth, Ws # 
wo Light 


( the celeſtial Appearances. 194 
Light ina Lanthorn. 6. Ignis Pyramidalis, 
the pyramidical Fire, when it reſembles a 
Pillar of Fire ſtanding upright. 7. Draco Vo- 
lans, a flying Dragon, when the middle Parts 
be thicker and broader than the Ends. 8. Ca- 
pra Saltans, a skipping Goat, when it ap- 


pears to have a skipping Motion, and to be 


ſometimes kindled, and ſometimes not. 
9. Stella cadentes, falling Stars; when the 
more ſubtle Parts are burnt away, they fall 
by the Weight of their viſcous and earthy 
Matter remaining: And theſe are all the re- 
markable fiery Meteora. 


Phanta ſmatography, | or a philoſophical | 
Account / the celeſtial Apparitions, 
viz. the Rain- bow, Halos, Parbe- 
liums, Paraſelenes, kkc. 

A. DRA, Sir, why do you chuſe to 

uſe ſuch a long hard Word as Phan- 
taſmatography, J proteſt I can Hardly ſpeak 

B. Becauſe that beſt expreſſes my preſent 

Deſign, / which is to let you underſtand” 

what the Opinions and Diſcoveries of the 

beſt Philoſophers are concerning the cele- 


ſtial Appearances, as the Rain-bow, &c. this 


Word being compoſed of Savlaguale, Fan- 
| | Rh Tome, 
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OX Bur, Hir, by your leave; I would aal 
whether it be net an Innovation to call 
thoſe Things by the! Names of Phantoms, 
Appearauees, or Apparitions,, which (as 
ynör ſelf fays) are by the greateſt Philoſo- 
phers ranked with, and deemed Meteors ? 
B. Be it an Innovation, or what it will, 
I always chufe io call Things by ſuch 
Names as expreſs what they be, not 
what they be not; tis certain thoſe Things 
we diſcourſe of exiſt no how but in Ap- 
pearance. 

A. What, I pray you, is there nothing 
of reality in theſe Things, as in the Raine 
bow for Inftance, but a Form of Ares 
Colours ? 3 1 

B. Nothing more indeed ; ;\ they all owe 
their Exiſtence to one common Cauſe, vis. 
the Reflection and Refraction of. Light. 

A. Pleaſe to explain a little more parti- 
enlarly the Manner how theſe Phanomena 
are produced; gud firſt, how the Rgin- 
mou AcQUIres his beaufeous and wonderful: 

orm ? 

H. The Rain-how-is one of the moſt 95 
prifing of all che Works of God (which 

ebrews. call ona p. the Bow of 
Cod, and the Greeks Deas i. e. the 
Daughter of Wonder ) This Phonemenen 18 
en | in . 5 falling Rain, or Deu, and not 


in 


Of the Rain: bo, bow cauſed ;) its Colours. 17 f 
in the Cloud whence that Rain, or Dew, 
proceeds; it is cauſed by a Reflection and 
Refraction of the Sun's Rays from the glo- 
bular Particles of Rain: There are often 
two Bows to be ſeen at the ſame Time, the 
interiar, as AFB, which is more ſtrong and 
vivid; the exterior Bow, as QHD, which 
is more faint and weak ; the interior Bow 
is formed by two Wifend a of the Rays 
of Light, and one Reflection of them in 
the Drops of Water. See Fig. XXVII. 
A. Pray, Sir, exemplify this Matter. 
B. I will: In the interior Bow (Fig. 
XXVII.) let E F be two Drops of the 
falling Rain, and let 83 be a Ray of Light, 
falling on the Drop E in a, from whence 
it is refracted firſt to e, thence it is reflected 
to E, whence it is a ſecond Time refracted 
F to the Eye, ſuppoſe at O: In like Manner, 
che ſame Thing happens in the upper Part 
of this Bow, in the Drop F. 
A. Well, and what are we to learn from 
all this? | 
B. Hence you eaſily underſtand the Rea- 
ſon af the Colours of the Bou, if you have 
not forgot what I delivered to you when 
we were diſcourſing of Light and Colours: 
F or. here you ſee the Angle COE == 40. 
2' ſhall be the greateſt Angle, in which the 
molt reirangible Rays can after one Reflec- 
tion be refracted to the Eye; and therefore 


all the e in the Line OE, ſhall ſend the 
moſt 
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moſt refrangible Rays moſt copiouſly to the 
Eye, and thereby ſtrike the Senſes with the 
deepeſt violet Colour in that Region: In 
like Manner, the Angle COF =42* 17 
ſhall be the greateſt, in which the leaſt re- 
frangible Rays can after one Reflection be 
refracted to the Eye; and therefore all 
thoſe leaſt refrangible Rays ſnall come moſt 
copivuſly to the Eye in the Line OF, and 
| ſtrike the Senſes with the deepeſt Red in 
that Region: Do you underſtand me pray? 

A. Yes, Sir, very well; and J alſo un- 
derſtand, that by Reaſon of-- the interime- 
diate Degrees of Refrangibility of Rays 
coming from the Drops between E and F, 
the Space between E and F ſhall be painted 
with proper intermediate Colours; and 
therefore the whole Face of the Bow will 
be tinged with all the primogenial Colours 
in their natural Order, vig. Violet, Indigo, 
Blue, Green, Yellow, Orange, and Red, 
from E proceeding to F. 

B. I am heartily glad to ſee you ſo very 
happily underſtand the Matter; you will 
with the greateſt Eaſe and Pleaſure under- 
ſtand the Phenomena of the upper, or ex- 
terior Bow QHD, which in ſhorc are thus 
produced: Let G and H be two Drops in 
the extream Parts of the upper Bo]; now 
let 8g be a Ray falling on the Drop in G, 
whence it is firſt refracted to e, from thence 


it is firſt reflected to F, from F, it is a ſe- 
cond 


1 
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cond Time reflected to g, and from g it is 
a ſecond Time refracted to the Eye at O: 
Now the ſame is to be underſtood in the 
upper Drop H ; hence the Angle COg= 

*.42 is the leaſt Angle, in which the 
feaſt refrangible Rays can after two Re- 
flections be refracted to the Eye; and there- 
fore the Drops in the Line Og ſhall ſtrike 
the Eye with the deepeſt Red, and the 
Angle COH = 54* 22 ſhall be the leaſt 
Angle, in which the moſt refrangible Rays 
after two Reflections can emerge out of 
Drops; and therefore thoſe Rays ſhall come 
moſt copiouſly from the Drops in the Line 
OH, and ſhall ſtrike the Senſe with the 
deepeſt Violet in that Region: And by the 
ſame Reaſoning, the Drops between GH 
ſhall ſtrike the Senſes with the intermediate 
Colours; and ſo the Colours in the whole 
Width of the upper Bow, ſhall lie in this 
Order from G to H, viz. Red, Orange, 
Yellow, Green, Blue, Indigo, Violet; con- 
trary to the Order of 0 in the lower 
Bow. 

A. Sir, I. readily perceive the Reaſon of 
choſe Colours in both the Bows, according 
to the Laws of Refraction you heretofore 
mentioned; but, pray, why are the Co- 
lours of the exterior Bow ſo much fainter 
than thoſe of the inter ior one? 

B. Becauſe the Light is twice reflected 


in the Drops of the exterior, and but once in 
ä thoſe 


= * = o _ of = 
__r WY IS WW" EN” TY . Cc 4 eo... —_—_ b 
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thoſe of the interior Bow, the Light be- 
coming fainter by every Reflection. 
A. I think, Sir, the Rain-bow a 
appears perfectly round; doth it not? | 
B. Yes, accurately ſo; for the Lines OE, 
OF. OG, and OH, turned round their 
common Side, or comer] Line OC, ſhall 


with their Ends EFGH deſcribe che. circu- 


lar Borders, or Extremities, of the twe 
Bows. 
A. And do they always appear equally. 
large? 

B. Ves, all "hs rare are of the * 
Dimenſions; becauſe no Boum can appear 


but under the Angles of the le Quanti- 


ties, as before mentioned, | 

4. But we do not always ſee an equal 
Quanticy of a Bow, 1 have often ob 
ſerved. | 

B. No, that is impeſñible you mould 
for the Sun muſt be in the Horizon for you 
to ſee half the Bow, which is the moſt that 
can ever be ſeen; for then the Center of 
the Bows C is on the Superkicies of the 
Earth; but the higher the Sun riſeth above 
the Horizon, the lower the Center C ſink- 
eth beneath the Earth's Surface; and con- 
ſequently the leſs ſtill you can ſee of the 


Bew, till at laſt, you can ſee none at all. 


A. Pray how high muſt the Sun be for 
the Rainbow not to be ſeen at all? 


7 5 2 When 
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B. When the Altitude of the Sun be- f 
comes equal to the Quantities of the afore- 
ſaid Angles, under which the Bow appears, 
they cannot then be ſeen; that is, when 
the Sun's Height is equal to the Angle 
COE 4 27, the inner Part E, of the in- 
terior Bou, deſcends the Horizon; when it 
is equal to the Angle COF = 42 17, the * 
upper Part F, and ſo the whole interior 
Bow, will entirely vaniſh and diſappear be- 
neath the Horizon; thus, when bis Heighe 
is equal to the Angle COH = 54 22, the 
whole exterior Bau will be depreſſed below 
the Horizon, and then no Part of any Bs 
at all can be ſeen; hence all the Winter half 
Year both the Bows may be ſeen all the Day, 
the meridian Height of the Sun then at 
greateſt being never above 38* 30. 
A. What elſe, pray, is remarkable of the 
B. The Dimenſions in Eng/i/b Feet and 
Miles, I have calculated for every Part 
of both Bows (in a Tract of Trigono- 
metry not yet publiſhed) at a given Di- 
ſtance, and Height of the Sun; but, he- 
cauſe tis not now by me, I cannot ſhew it 
you: However you have here learned the 
following Particulars: 1. That two Bous 
do appear together. 2. The Manner 
how they are both formed. 3. The Reaſon 
of the Diverſity of their Colours. 4. The 
81 Reaſon 


4 
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by, 


Reaſon why the Colours of each Bow lie in 
an inverſe Order to each other, 5, That 
the_Rain-bows never appear but when it 
rains. 6. That the Bow is in the falling 
Rain, and not in the Cloud. 7. That it al- 
ways appears in that Part of the Heavens 
oppoſite to the Sun. 8. The Reaſon why 
one Bow is ſo much more ſtrong, apparent, 
and vivid than the other exterior one. 
9. Why they _ all in themſelves of an 
equal Bigneſs. 10. Why we ſee at fome- 
times a greater, ot ſometimes a leſſer Part 
of them. 11. Why we can never ſee above 
half a Bow at moſt, and when we can ſee. 
none at all. 12. That the ' Dimenſions of 
a Rain-bow may be computed 1 in any bee 


Meaſure. 


A. Indeed, theſe are all exceeding curi- 
ous Circumſtances, and far more than ever 
I underſtood before: But you have ſaid 
nothing of the Raim-bows which appear by 
Night in the Moon-ſhine ; what think _ 
of them, Sir? 

B. They are in all Reſpects the ſame as 
thoſe occaſioned by the tt el in _ 
Day. 

A. But, f you Algen ſuch a e 
Cauſe for the Production of the Rain-bou, 


would not there have appeared 5 a ow in all 
Nr and _—_ 2 i wits ret 


B. 2 


/ 
The Rain-bow was before the Flood, 181: 
B. Yes, always ſince there have been 
Clouds, and Perſons to ſee the Reflection 
of the Sun's Light from the Particles of 
falling Rain. 

A. Why, there have been Clouds ever 
ſince the Creation, have there not ? | 

B. Yes, undoubtedly, and Rain too. 

A. Pray, then, how could the 8 
be any Thing of a miraculous Production, 

1 or be made the Sign of a new Covenant, 
I which God made with Noah and the New 
= Morld, as related, Gen. ix? 

B. Indeed, Sir, I cannot reſolve you ; 
you mult enquire this of thoſe. divine Phi- 
loſophers, who can eſtabliſh any Point of 
Divinity, though ever ſo repugnant to the 
Principles of natural Philoſophy, and the 
Mathematicks; or of thoſe, who, in a 
twelve-month's Time, can make you new 

3 Heavens, and a new Earth, and deſtroy 
3 them again when they have done. 
4 A. Why then, I think, tis Time to di- 
vert our Diſcourſe of the  Rain-bow to 
ſome other. Subject : Pray, therefore, what 
do you ſay of thoſe Fbænomena we call L 
Hales ? 5 
B. They are e comet aki to 
the Rain-bow, which appear about the Sun 
and Moon, and ſometimes variouſly co- 


loured. 
A. Pray what are the moſt remarkable 
3 Particulars in the Halo? 2 
? M8 ran 
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B. The following: 1. They have al ways 
the gun or Moon for their Center. 2. They 
never appear in a rainy Sky, but in a rimy 
and froſty one. 3. They appear Blue on 
the exterior Limb, or Border, and Red on 
the interior. 4. The Air contained within 
them is more obſcure than the ambient 
Air without round about them. 5. The 
Limb of a Hale, or Wedth of its Circle, 
is about half a Degree, or 30 Minutes, 
6. The Diameter of the whole Circle of 
the Halo, is about 44 or 46 Degrees, more 

or leſs. See Ig. XXVIII. 

A. And, pray, is the Halo formed in che | 
ſame Manner as the Rain-bow? 

B. The Halo is formed by the Refraction 
of the Rays of Light, without any Re- 
flection, as in the Rain-bow ; and this Re- 
fraction of the Light in the Hail-ſtones in 
the Air, will be ſtrongeſt at about 22, or 
ga 30, diſtant each Way from the Sun or 
Moon, and gradually decay both Ways as 
the Diſtance increaſes or decreaſes ; 3 and” 
conſequently, at thar Diſtance there will be 
formed a Circle, we call the Halo, about 
the Sun or Moon, which Halo, as often ag 
the Hail- ſtones are duly figured; may be 

coloured ; and then it muſt be red within 
by the leaſt refrangible Rays, and blue 
without by the moſt refrangible ones: And 
this is the Subſtance of all ye know worth 


Ment{gn1ng of the Hales. | : . 
AT 4 | 4. | Then 
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A. Then a Word next, if you pleaſe, 
concerning the Parhelias; pray what are 
they in a philoſophical Senfe, and why fo 
called ? 

B. The Parhelia, are what the Vulgar 
call Mock-Suns, and Paraſelenes, are Mock- 
Moons, which ſometimes appear in the 
Heavens, and are only Repreſentations ot 
the Face of the true Sun or Moon by way 
of Reflection in the Clouds; they 278 ſo 
called, becauſe they appear @#zex Tov D, 
befides the true Sun, and @weg v Jaw, 
befides the true or real Moon. 

A. In what Manner do they appear! ? 

B. Thus: 1. There is obſerved a very 
great white Circle parallel to the Horizon, 
as ACDB paſſing through the true Sun at 
S8. See Fig. XXIX. 2. In the parts of this 
white Circle appear the. Parbelia: As in 
1629, March 29, there appeared at Rome 
4 Mock-Suns, as ABCD, to a Spectator in 
the Obſervatory at O; though not all of 
them equal, nor equally ſtrong and vivid, 
nor of equal Duration. 3. They are in 
Number unequal, being fometinies four, 
as here, ſometimes more or leſs. 4. They 
appear ſometimes tinged with rhe Colours 

of the Rain. bow, now ſtronger, now fainter,” 
3 —s frequently appear at che ſame” 
ime ; as in the Caſe now mentioned, 
there appeared two broken ones, as the in- 
terior one FG H, very ſtrong and Rain-bπꝗ ͤẽöe 
N4 Ake. 
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like, and the exterior one TABK, paſſing 
through the two Parbelia neareſt the Sun 
AB, but ſo weak and faint as ſcarcely to be 
ſeen. 6. Among theſe four Parheha, one, 
viz. the Parbelium B appeared to have a 
Tail, Comet-like, extending to E, the Parc 
oppoſite to the Sun 8. 

Al. But, Sir, in viewing this Scheme, 
doth not 1 repreſent the Point vertically 
over the Obſervatory O, as well as the Cen- 
ter of the great white Circle; and ſo the 
Spectator would ſee the true Sun, the 
Halos, and the two Parhelia AB before 


bim, and the other two CD behind him; 


would he not? 

B. Yes, that is the right Way to con- 
ceive a true Notion of the Phenomenon. 
A. Pleaſe to let me know how the Philo- 
ſophers {ay they are formed. 

B. The great white Circle all around you 
is formed by the Reflection of the Sun, 
from thoſe icy Particles floating in the Air 
of the ſame Height of the Sun ; and there- 
fore the Sun muſt be in it, as at 8: The 
Halos FH and IK are produced as before 
faid : The Parbelia ABCD are produced by. 
two Refractions, and one Reflection of the 
Sun's Rays falling on the icy Particles in 
certain Parts of the white Circle; whence 
there is an Image of the Sun not only 
formed, but painted with the Colours of 
the Bow : ; or the Cauſes of theſe Pheng- 

mena 
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mena are not ſo obvious as thoſe of the 
Rain-bow and Halos, and therefore we leave 


them. | 

A. But, before we quite diſmiſs this 
phantaſtic Subject, pray give an Hint what 
that Phenomenon may be we call Virgæ? 

B. This is only an Apparition of the Sun's 
Rays darting through the Interſtices of the 
Clouds, or otherwiſe, in the Form of a 
Bundle of Rods as it were. And now, 
from thoſe Things which are ſituated ſo 


remote from us, and in a Region altogether 


inacceſſible to Mankind, let us deſcend to 
the Contemplation of the manifold Curio- 
ſities and Wonders diſcovered in a Place we 
know better, and nearer Home; to wit, in 
the Globe of cur Earth. 

A. With all my Heart, Sir; for I can- 
not ſay, indeed, but that I am almoſt weary 
with travelling ſo long through all che æthe- 

rial Regions of the Univerſe ; yet, as it hath 
been on the Wings of Contemplation, and 
ſaturated with all the delightful Curioſities 
Nature could afford, J am ſo far from re- 
greting it, that I count it the beſt and 
moſt profitably ſpent Part of my Time. 
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Modern Philoſophy. 


"Pant LI 
G E © LQ G 1: 


CONTAINING, 
I. A philoſophical View of the 


terraqueous Globe. 

II The Philoſophy of Earths, Stones, 
Metals, Minerals, &c. 

I. The Philoſophy of Water, viz. 
the Seas, Rivers, Springs, Kc. 
IV. The Philoſophy of Plants and 
Vegetation. 
V. The Philoſophy of animal a 
viz. the humane Body, Brutes, Fowls, 
Fiſhes, Inſects, Kyle, Shell. Ani 


mals, &C. 


Shewing the wonderful Diſcoveries of the 
modern Naturaſiſts in thoſe Parts of the 
Science. 


— 


TERS 


Gallg y, or = al DoSrine of 1 
Globe, of its various Diviſſons and 
Sud viſtons, of the Viciſſtude of Sea- 

| 1 | 18 aher general 4 Necklat. 


-R Ay what is imported by 
© the Word Geology? . 
B. A Diſcourſe of the 
Earth in general, or terra- 
queous Globe, as conſiſting ' 
of Land and Water; from 
the Greek Words Tn, che Earth, and 3 , 
a Diſcourſe. - | 
A. How is the 3 divided 3 
B. The firſt great and moſt Pond Di- 
| vida of the Earth is into Land and Wa- 
ter; which again are ſeverally ſubdivided 
into other lefler Parts. -- : | FTEY 


A. Pray 
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Pray how is the Land ſubdivided ? 
* Inco be following Earn, vi x. 


1. Continents, which are great Tracts of 
main Land, containing whole Countries 
and Kingdoms, as Europe, Alo, Africa, 
and America. | 


2. Iſlands, or Parts of Land <nvironed ; 
by the Sea, as Britain, Japan, Madagaſ- 
car, &c. ; 

3. Peninſulas, which are Parts of Land 
encompaſſed by Water, excepting on one 
Part by which ics joined to the main Lands N 
or Continemt, as Morea, & c. 

4. Tfehmds, is that Neck of Land joining 
the Peninſula to the main Land. 

. Promontories,” or Capes, are thoſe high 
Parts of Land which run far out into the 
5 8 . che n of Good Hope, 

* 5 I 

901 And, vin * are the sabo ion 
of the Water on the Globe? | 

* Linele grace vis. 


1. 3 are thoſe vaſt Collections of 5 
Water which cover ſome greater Parts of 
the Earth's PAR, as the Athantich Ocean, 
Mare del Zur, &. 1c N 
2. Seat; thaſe are lefler Ademblages of | 


* which _ before; and waſheth the 
| | Coaſts 


gen, ber 
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Coafts of ſome particular Countries, as the 
Ethiopick, Indian, Arabian, &c. Seas. 

3. Gulphs, are thoſe Parts of the Sea 
every where environed with Land, except 


one Paſſage whereby it communieates with. 
the Sea, as the Arabian Gulph, &c. | 


4. Straits, are thoſe narrow Paſſages of 


Water which either join a Gulpb to the 
neighbouring Sea, or one Part of the Sea 
or Ocean to another, as the Straits of Gi- 
braltar, &c.. 


c. Rivers, are Streams of freth Water 


arifing from ſome Fountain Head, which by 
a continued Current arrive and —_ 
.themſclves into the Sea. 


A. What other Diviſions 4 you make oa 
the Surface of the Globe? 
B. The Earth is again divided, with Re- 
ſpect to the Length of Days and N ishts, 
into Climates. 
A. Pray what do you eall a Climatet 
B. Climates are ſuch Parts of the Earth's 
Surface on each Side the Equator, and pa- 
rallel thereto, that the artificial Day in one 
ſurpaſſeth that in the other by half an 
Hour. 
A. Are there yet any farther. Kinds of Di- 
viſions of the Earth's Surface? 
B. Yes, and a very remarkable one too, 
vix. into the Zones, called-the torrid, tem- 
E and frigid Zones. - 
oF 1 Pray 
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A. Pray what doth the Word Zone 
mean? | 

B. It is derived of the Greek Zum, a Belt, 
or Girdle; becauſe they, being large paral- 
lel Parts of the Earth's Surface, do encom- 
paſs the Globe of the Earth, as a Belt doth 
the Body of a Man. 

7 Whar 3 is the torrid Zone, and why 1s 
it ſo called ? 
B. In the Map adjoined, you may ob- 
ſerve a certain Space on the Earth's Sur- 
face, over the middle of which paſſeth the 
Equator, and is included between two 
double Parallels, one towards the North, 
called the Tropick of Cancer, and the 
other Southward, called the Tropick of 
Capricorn; over all this Space, from the 
North to the South, you may. obſerve the 
Zodiac, or the Sun's Path, doth paſs; and 
conſequently doth at ſome Time of the 
Year or other paſs twice over every Part 
thereof, and by its perpendicular Rays doth 
greatly heat and ſcorch it; and from its 
being thus torrified by the Sun's exceſſive 
Heat, it is called the torrid Zone. 

A. Pray which do you call the . 
rate Zones ? 

B. Theſe are two Tracts lying next the 


1 Zone, one on the North, the other 


on the South, each bounded by, or con- 
rained within the Tropicks and polar Cir- 
cles, as are plainly diſcerned in the Map ; 

2 they 
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Different Length of Days and Nights. 193 
they are called cemperate becauſe the Sun 
never paſſeth over any Part of them, but 
ſhining oblique on them, maketh them to 
have always a moderate Degree of Heat 
and Cold. | 

A. And' where do you place the frigid 
Zones ? 4 4 HINT 

B. They are thoſe two Tracts of the 
Earth's Surface contained within the polar 
Circles, Northward and Southward, as you 
ſee in the Map; over the Center of each of 
theſe is the Pole ; the Sun being at a great 
Diſtance from theſe, and abſent fo long 
from ſeveral Parts thereof, together with the 
great Obliquity of his Rays when preſent, 
cauſeth prodigious Cold continually over all 
thoſe Parts; and they are therefore called 
the frigid Zones. | 922 

A. Pleaſe to let me underſtand the Rea- 
ſon of the different Degrees of Heat and 
Cold, in any one Place through the Vear. 

B. This will be better apprehended if we 
firſt diſcourſe a little of the various Seaſons, 
and their Cauſes, in which the Differences 
of Heat and Cold are found; and firſt, if 
you pleaſe, we will enquire the Reaſon 
of the different Length of Days and 
Nights. GIA 

A. That will be very acceptable to me; 
for I muſt confeſs ro my Shame, though I 
have lived ſo many thouſand Days and 
Nights, I could never yet tell why one was 
| O longer 
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745 ot or ſhorter. than another; be pleaſed 
therefore to make the Matter evident, if 
poſſible, by a Scheme. 
B. Yes, I will warrant ir is poſſible; 
caſt your Eyes therefore on Fig. XXXI, 
and view well. the Situation of. the Globe; 
it is there in its proper Poſition for London, 

which you ſee in the Zenitb at I, whoſe 
Horizon is the Line IIO, all under which 
to us is dark, and all above it light. | 
A. Very good, ſo far I can follow. a 
Pray go on. 

B. Then next you muſt conceive the 

gies Circle. OPQ to be the Meridian of 

ondon, on which the Sun comes every Day 
at Noon, and every Night at Midnight, on 
ſome Part of it or other. 

A. But, pray, why do IM fag on. ſome 
Part or other ? 13 1 

B. Becauſe the Sun is never ly on 
the Meridian in the ſame Place two Days 
together; but every Day declines from, or 
approaches nearer to, the equinoctial Line 
AQ, . which ſurrounds, the Earth in the 
Middle. 
A. Pray how. "ax. does, 4 gun decline 
from the Equinoctial . 
B. The Sun from March 11, to June 11, 
declines from to T, which, is 237 30, 
ko ooh Engliſo Miles on the Earth's Sur- 
face ; chen from June 11, to Sept. 1 2, % 
returns again from T. to the EquinoGtial E, 


PEE TS from 
gel | ö — 


The Inequality of Days and Nights. 195 
from which ir paſſeth to V, where it is found 
about December 10; and thence re turns 
again to A by March 10. 

A. Then I ſee the Sun is neareſt London 
at T, at a mean Diftance in E, and far- 
cheſt of all from us at Wx. 

B. Ves, it is ſo; now obſerve the Sun in 
the Meridian at theſe three ſeveral Places 
T, A, V; then, becauſe the Earth turns each 
Day once round its Axis PD, the Sun in 
each of thoſe Places will deſcribe a Circle one 
of which, viz. the middle one, EQ, will be 
the Equinoctial it ſelf; and the other two, 
TIR, and VW, will be parallel thereto on 
either Side, and are the Tropicks of Cancer 
and Capricorn : Do you underſtand me, 
| Sir Poll 
Fa, pretty well; you mean that the 
three Lines TR; E, VW, repreſent the 
Path of the Sun from Noon in T, E, V, 
to Midnight in R, Q, W, on June 10, 
March 10, and December 10 ; 2 fear 
not ? 

B. Yes, you take me very right; now it 
is obvious, -when the ' Sun " paſſed half 
Way from Noon to Midnight, it will be 
found in the Line PD (the ſame here as the 
Earth's Axis) in the Points G, V, M, and 
that then it is 6 a-Clock; alſo, when ic 
touches the Horizon in X, V, Z, it there 
2 TIEN from our Sight, and conſequently 

O 2 | termi- 
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rerminateth the Day, and beginneth the 
Night, on theſe Days. | 
A. Very well, Sir, I believe 1 ſes your. 
Coneluſions already. 
A. Indeed, Sir, they are very enident b. 
For, 1. Suppoſe che Sun in A the Equino- 
Rial; then it is apparent, that it will on 
theſe Days, vi. March 10, and Sept. 12, 
be in the Horizon Y prociſely at Ga- Clock; 
and therefore his Path by Day AY, will be 
juſt equal ta the ſame by. Night YQ, 
2. Su the Sun at T, as on June 10, 
tho it 1 is at G a- Clock in G above the Ho- 
rinon a great Way; but it deſcends the Ho · 
rizan. at K; and therefore the dai Arch 
TEX is longer than the Arch by Night XR, 
by the Difference GX. 3. Suppoſe the Sun 
in V, then the diursal Areh MZ is juſt as 
as the nocturnal Arch XR before, and 
the nocturnal Arch ZW is here tho ſame 
Length with the diysnal Arch TX, in the 
forsgoing Caſe: Do yu undorſtend n 
therto! | 
Ves, I believe 1 do: As ale San de- 
clineth from A to T, and back again, tha 
Length of Pays exoccds the Length of 
—_ in as much as it muſk paſs forme 
beyond the 6 a- Clock Lise GY, 
it can come to. the Horizon; and 
on che cantrary, while it is between: Æ and 
Ty it meets Om dog EE before it 


comes | 
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comes on the 6 a- Clock Line YM, and 
therefote the Days are ſhorter than the 
Nights, by juſt ſo much as the Nights are 
ſhorter than che Days in the other Caſe ; 
this is what you mean, is it not ? 

B. Tes, che very fatne : I have only this 
to obſerve, that — farthet you go North- 
ward, the greater is the Difference or Ine- 
quality of Days and gh, afid the con- 
trar 
| 4. That I alſo perceive plainly from the 
Figure; for the nearer HO inclines to AQ, 
the greater will be TX, and the leſſer VZ, 
or the greater will be GX, or MZ, the 
Difference of Day and Night: But, pray, 
what means that obſcure Part of the Ni ght. 

prehended between HOAB, which is 
neither dark nor light ? ER. 

B. It is the Crepuſculum, or what we calt 
che Twilight, the Line AB being 18 De- 
grees below the Horizon HO, and during 
the Time the Sun paſſeth from HO, to AB, in 
the Parallel of any Day, his Rays are part- 
ly refracted by the Atmoſphere ; and ſo we 
have ſome faint Light till he gets below 
the Limit AB, and we are left in total 
Darkneſs, as I told you from Fig. XXVE 

A. I underſtand mean, 16 is Twilight 


| while the Sun paſſeth from X te R, from 


V to 8, and from Z to M, on the Day ys the 

Sun deſcribes the Parallels . *. and 

VW; do you ner? | 
3 B. Yes, 
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B. Yes, I do; and hence, at London you 
may obſerve, that when the Sun is in T, 
that is, in the Tropick of Cancer, there is 
no dark Night at all; for the Parallel of 
that Day TR doth not touch AB, nor will 
it for about a Month before and after; that 
is, from May 11, to Fuly 10, there is no 
dark Night. | 

A. ſay when doth the ſhorteſt 2 wilight 3 
happen in all the Year ? 3 

B. On October 1, and Febr. 19; for then 3 
the Sun deſcribes the Parallel, whoſe Di- 
ſtance eo is the leaſt, detween HO and AB, 
of any other whatſoever. hag 

A. Well, Sir, I can but thank you for 
your Labours to rectify my Notions of Day, 
Night, Twilight, &c. which, though they 
are common Things, yet, I never had a 

Notion of them before now: Nor do 
I yet well conceiye the Reaſon and Manner 
of the various Changes and Viciſſitudes of 
the Seaſons which happen through the 
Year; and, if you could repreſent this to 
me in a Figure, I ſhould be greatly obliged 
to you. 
B. I have contrived a Scheme for chat 
very Purpoſe (Fig. XXX. ) which pleaſe 
only to view very carefully, and you will 
ſee. therein a natural. Repreſentation 1 a 
whole Fear. 

„Sir, I pk it * all 8 
nd ſee * Things therein very __— 
oY © able; 


i * % a> * 8 
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able: Bur, yer, I beg you would pleaſe to 
point them out in the natural Order, in 
which they ſhould be conſidered, that I 
may the better apprehend the Deſign of the 
whole. | 
B. That Iwill; and fr, you obſerve in 
the Center of the Scheme is placed the Sun 
8, about which, at a great Diſtance, is the 
circular Orbi: of the Earth, called the Zo- 
diack, divided into its 12 Signs, vi. Y, &, 
U, S, K, W, =, Sc. in which you ſee the 
Earth in 4 ſeveral Poſitions; the firſt in 
Aries y; the ſecond in Cancer S; the third 
in Libra =; the fourth in Capricorn ; 
within this there is a dotted Circle of 
Months, ſhewing tne Time of Year when 
the Earth is in any Part of her Orbit: Now 
with regard to the Earth it ſelf, you ſee its 
Poſition every where is ſomewhat inclined” 
to the Plane of her Orbit; that is, the 
Earth's Axis NS doth not ſtand perpendi- 
cular to the Plane of her Motion, or 
(which is the ſame).is not parallel to the 4 
Axis of the ſaid Plane, but maketh an . 
Angle therewith equal to the Angle made : 
by the Interſection of NS with AK; for 
this AK you ſee is always a Diameter of 
that Circle which boundeth Light and 
Darkneſs on the Farth's Surface, and is 
every where perpendicular to the Plane of 
the Earth's Motion, or parallel to the Axis 
of that Plane. Now the Earth's Axis, thus 
„„ 1 inclined, 
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inclined, is every where parallel to it ſelf; 
that is, the Angles Ny A in the fir, NSA 
in the /econd, N=A in the third, and 
NyA in the fourth Poſition of the Earth, 
are all equal to each other, and ſo are equal 
in every other Poſition through its Orb. 
The ann of this Inclination or Obli- 
quity of the Earth's Pofition is 66 Degrees 
30 Minutes, equal to the Angle Ny R, &c. 
Now it is evident, that by Means of this 
parallel Inclination of the Earth, the North 
and South Parts of the Earth, or its Poles 
N and 8, will be ſometimes nearer the Sun, 
ſometimes farther of, and ſometimes each 
Pole will be equally diſtant from the Sun; 
and from hence we ſhall ſee the Reaſon of, 
and how the Seaſons are all produced. For, 
I, In the et Poſition of the Earth in 
Aris , about the 12th of Sept. and in the 
third Poſition in Libra, in March the roth, 
it is evident the Sun doth there enlighten 
the Earth from Pole to Pole, or the Circle 
bounding Light and Shadow doth then paſs 
through the Poles, and conſequently at 
equal Diſtances from the Equator AQ 
( in which the Sun then appears ). the Sun's 
Heat will be equal on both Sides; and thus 
an Equality of Days and Nights, joined 
with a mean Proportion of Heat, conſti- 
tute thoſe two Seaſons of the Year, we call 
Spring and Autumn. 2. Again, in the 
Fourth Poſition of the Earth in , about 


the 


£ x £ 
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the 10th of June, when the Sun will ap- 

ar in the oppoſite Sign Cancer &, it is 
plain the North Pole N, and all the Parts 
about it to the Diſtance of A, will be ſitua- 
ted nearer towards the Sun than before; 
and all the South Parts removed farther 
from rhe perpendicular Rays thereof. The 
perpendicular Rays of the Sun here fall on 
R, which is diſtant from the Equator Q, 
Northward 23 30“; and therefore all 
Places in North Latitude, receiving the 
Sun's Rays nearer their Vertex, or Zenith, 
will find a greater Degree of Heat, and a 
longer Continuance of his Light by Day, 
and therefore have now their Summer, as at 
London, while all the Inhabitants of Sou- 
thern Latitude have their Winter. 3. Laſtly, 
in the /econd Poſition of the Earth in Can- 
cer &, the Sun will ſeem in Capricorn : 
It is manifeſt the North Parts will here be 
in Darkneſs, and have their Vinter, as they 
in South Latitude had theirs, in the laſt Po- 
fition ; that is, by being removed tarther 
from the Perpendicularity of the Sun's 
Rays; and under the Obliquity of the Sun's 
Rays the Heat is diminiſhed, and alſo the 
Duration of his Light by Day; which to- 
gether muſt cauſe Winter in all the Nor- 
zbern Latitudes. I hope you have under- 
ſtood me through this long Harangue. _ 
A. Indifferently I have; and can eaſily 
ſee from this Scheme the Reaſon why = 

2 mu 
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mult have thoſe Viciſſitudes of Seaſons, as 
you have explained it: But I really thought 
Summer had been occafioned by the Sun's 
being very near us, and the Winter by his 
going farther from us, till I fee you aſſign 
other Reaſons for it. 

B. Aye, that is the general Miſtake of 
common People, they think the Sun is real- 
ly nearer in Summer, and farther off in 
Winter ; when the Truth is juſt the contra- 
ry, for the Sun is much nearer in the Win- 
ter to our Earth than it is in the Sum- 
8 
A, This is a ſtrange Paradox. indeed ; 
pray how do you make it out to be ſo? 

B. Nothing is more eaſily proved; for 
look once more on the Scheme, and heed it 
well, and you will ſee the Earth's Orb is 
not a Circle, but an Oval, whoſe longer 
Diameter is & 8 w, in which the Sun is; 
but much nearer , in which the Earth is 
at Winter, than w, its Place- in Summer. 
A. 1 underſtand you very well, Sir, you 
mean the Diſtance SP, 1s leſs than the Di- 
ſtance SR; which 1 did not before obſerve 
indeed, though I might, for it is obvious 
enough. 

B. It is right, 1 ſes you apprebend me 
well; and therefore you will alſo under- 
Rand that the Summer half Year, is ſome- 
What longer than the Winter half Lear; 
var ? is, the Part of the 'Earth's * 2 V, 
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3s greater than the other Part 2 V, and 
therefore more Time will be requiſite to 
aſs the Summer half Year than the Winter, 
by about 8 Days; and hence alſo, the Sun 
will ſeem to move ſomewhat ſlower in the 
Summer than in Winter. 
A. All theſe Things evidently follow in- 
deed, Sir, from the Conſideration of the 
Earth's Orbit being an Ellipſis: But I am 
not fully ſatisfied abour the Sun's Heat be- 
ing ſo weak and faint in the Winter, when 
the Sun is really neareſt to us; and ſc very 
ſtrong and intenſe when the Sun is really 
| farther by much from us. 
B. You will ſoon ſee the Reaſon of that 
when you conſider: 1. That it is not the 
Rays which fall on us, but thoſe which are 
reflected back from the Earth's Surface, 
that chiefly heat us. 2. That thoſe which 
fall on us moſt directly, or neareſt to the 
Perpendicular, are the moſt in Quantity, 
and act on us with the greateſt Force: 
Thus, in Fig. XXXII. the Rays of the Sun, 
on the longeſt Day of Summer, fall on 
London, under the Angle TLO, in Spring, 
or Autumn, under the Angle LO, and in 
the midſt of Winter, under the Angle 
VLO, and the Quantity of thoſe Angies 
are reſpectively 65*, 38* 30, 15*; where- 
fore the Force of the Sun's Rays in each of 
thoſe Caſes, ſhall be proportioned to the 
Sines of thoſe Angles, which are, as 88294. 
F Ts | 02251, 
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62251, and 25881; that is, 10, 7 vs, 3. 
nearly, for thoſe Numbers are in proporti- 
on to the Sines TA, EB, and VC, of the 
aforeſaid Angles: The Quantity of the 
Rays alſo falling on the ſame Extent of 
Surface is greater or ſmaller, as their Obli- 
quity is leſſer or greater, and ſo the Inten- 
ficy of Heat is greater and ſmaller; and 
therefore the Sun's Heat in Winter muſt be 
weakeſt, becauſe then the Sun's Rays fall 
moſt obliquely on us. Beſides, 3. That 
Rays of the Sun paſs through a much grea- 
ter Part of the Atmoſphere in the Winter 
than in Summer (as is evident from viewing 
the ſame in the ſecond and fourth Poſition 
of the Earth in the Scheme ) and therefore 
muſt be, when arrived to us ar L, more 
weak and faint in the firſt than in the latter 
Caſe. | 

A. Sir, yon need ſay no more; I am 
ſufficiently convinced there. is abundant 
Reaſon for the Differences of Light and 
Heat, and all the Variety of Seaſons through 
the Year, though I never was fo happy as 
to underſtand it before : We will now pro- 
ceed to diſcourſe of the internal Subſtance 
of the Globe, if you pleaſe z for I have ſe- 
veral Matters of great Importance to en- 
quire of you about, relating to its Conſtitu- 
tion, Texture, and various conſtituent 
Parts. i 04 


B. Sir, 
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B. Sir, none will more gladly take the 
Pleaſure to reſolve you, according to the 
Judgments of the beſt Philoſophers of the 
Age, than your humble Servant: Pray 
therefore make a beginning. 


. — — 


C HAP. II. 


Geography, or the Philoſophy of the Con- 
 ſtitution, Texture, and conſtituent 
Parts of the Earth, deſcribing the 
various Stratas of Earth, Foſfuls, 

Minerals, Metals, Stones, and other 

ſubterraneous Subſtances. 


A. DRA what is the internal Make 
and Conſtitution of the Globe of 
UNS. toon wer a 

B. The Barth generally ſpeaking is con- 
ſtiruted of the two Subſtances of Earth 
and Water ; the Water, as the lighter Parr, 
paſſefiing the greateſt Part of itsSuperficies; 
and the Earth, being the heavier Body, 
mak ing up the internal Compoſition ; about 
which it is, I preſume, you here ſolely 
enquire. 


A. Yes, 


— — > - 
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A. Yes, what T would know is, of what 
the internal ſolid Body of the Earth doth 
conſiſt ? 

B. To this I can only anſwer, that ſo far 
as it is within our Scrutiny near the Su- 
perficies, we find it to conſiſt of different 
Strata, or Layers of Earth, Minerals, 


Metals, Oars, Stones, and various other 


compound Badies both hard and ſoft : Bur 


what the more internal Parts, or Compo- 


fition of it may be, we can tell but very 


little concerning : However the deeper you 


go, the ſolider and more compact you find 


its Matter to be, and the more firmly and 


ſtrongly does it cohere together; yet it is 
very certain that within the Entrails of the 


Earth, are many Hiatus's, Receſſes, Wind- 
ings, Conveyances, and vaſt — of 
Water, ſulphureous Subſtances, 


c. which 


are often the Cauſe of Earthquakes, and 
ſupply Volcanoes with their fiery Etruptions, 


as Mount tna, &c. 

A. What do you ſuppoſe to be in the 
very Middle of the Earth; that is, in and 
about its Center? 95 

B. No Body can certainly tell; the 
Earth's Center is near 4000 Miles from us, 
and we can penetrate towards it but a few 


Fathoms ; how very unlikely then is it, we 


ſhould know any Thing at fuch a vaſt and 
impervious Diſtance? However the learned 


Dr, Halley has made it very probable, that 


a 
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a great magnetic Body, or Load-ſtone, doth 
poſſeſs the central Parts of the Earth; 
which occafioneth the Variations and De- 
clinations of our magnetic Needles, which 
always conform themſelves to the Site and 
Direction of this central Magnet, or Load- 
ſtone ; which is ſuppoſed to deviate from 
the North and South Points, and from the 
horizontal Poſition, with Reſpect to us. 

A. If that be ſo, it is very wonderful, 
and a noble Diſcovery : But, pray, what is 
it binds the ſeveral Parts of the Earth, or 
makes them cohere ſo cloſely together? 

B. The Coherence of the Earth is en- 
tirely owing to the Power of Gravity, or 
the Weight of its conſtituent Parts; whence, - 
as I before ſaid, it is reaſonable to believe 
the moſt weighty and ſolid Bodies lie near- 
eſt the Center of the Earth, as. being the 
Center of Gravity it ſelf. 

A, Well then, ſince the more interior 
Parts of the Earth are ſo little known, we 
leave them, and content our ſelves with 
what is to be known near the Superficies 
of it on which we live; and, pray, what 
do you firſt obſerve thereof ? 

B. That it does conſiſt of different hete- 
rogeneous Bodies intermixed with one ano- 
ther, of different ſpecific Gravities, diſ- 
poſed in Manner of Beds, which are called 
Strata, or Layers of Earth, Stones, Mi- 
nerals, &c. one under another. 

- | A. Pray 
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A. Pray in what Order do theſe Strata, 
or Beds of Eartb, &c. lie among them- 
ſelves ? | | THT 

B. That they do not lie in Order of their 
ſpecifick Gravities, is evident (and ſo not 
every where alike) from the Order of thoſe 
obſerved in digging a Well at Amſterdam 
232 Feet deep; which was thus, 7 Feet of 


Garden Mould; g of Turf, or Peat; 9g of 


ſoft Clay; 8 of Sand; 4 of Earth; 10 of 
Clay; 4 of Earth; 10 of paving Sand; 
2 of Clay; 4 of white Loam; 5 of dry 
Earth; 1 of muddy Earth; 14 of Sand; 
3 of a fandy Clay; 5 of Sand, mixed with 
Clay; 4 of Sea Sand, mixed with Shells; 
then 102 of Clay together; and lay, 31 
of Loam: Thus you ſee the different Make 
of the outward Parts of the Eartb, which 
is very different in different Places. 

A. Pray how came the Diſpoſition of 
thoſe various Strata, or Beds of Earth and 
Minerals? LEFT 

B. This is not known as to the Time; 
ſome ſay at the Creation, others at the 
Flood; others ſuppoſed in the chaotick State 
of the Earth the heavier Bodies ſubſided, 
and lay in this Order by the Laws of Gra- 
vitation; but Experience rather contradicts 
than confirms this Flypothefis. | 
A. What Diſtinction, or Diviſion, do 
you make of earthv Subſtances or Bo- 
dies? v TS 9 
, B. They 
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B. They may be reduced to theſe general 
Heads: 1. Earths. 2. Ores. 3. Foſſils. 
4. oral 5. Metals. 6. Stones, 7. Ex- 
traneous Bodies or Subſtances, 

A. What do you include under the firſt 
general Head of Earths ? 

B. All thoſe ſofter carthy Subſtances we 
call Clay, Loam, Marl, Sand, and diffe- 
rent Species of Earths, as Terra- Japonica, 
Lemnia, Armenia, &c. 

A. Pray what do you think to be the 
Cauſe of thoſe Differences of earthy Sub- 
ſtances now mentioned ? 

B. The Reaſon why they are differently 
hard, ſoft, coloured, qualified, &c. ariferh 
from different Degrees of the univerſal and 
ſpecifick Properties of the original conſti- 
tuent Particles of Matter, which each dif- 
ferent Species poſſeſſeth i in a different Mea- 
ſure; and this is the moſt that can be known 


of this Matter. 
A. Pray what do you include under the 


ſecond Head of Ores ? 
B. Thoſe Earths which contain cal. 
derable Quantities of metalick Particles; 
being that which is dug out of Mines, and 
whence Metals are extracted, and is deno- 
minated accordingly, as Gold-Ore, Silvers 
Ore, &c. 

A. How came the Earth to be enriched 
With the Seeds of thoſe metalick Sub- 


ſtances? 
P B. No 
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B. No doubt by the all-wiſe Creator, for 


the manifold Uſes of Mankind. 


A. Pray what terreſtrial Bodies do you in- 
tend by Foſſils * 
B. Though Foſſils be a general Name * 


every Thing which is dug out of the 


Earth ; yet I here intend thereby, 1. Salts, 
2, Sulpburs, and ſuch like Bodies, which 
cannot be ſo well reduced to the Heads of 
Minerals, Metals, and Stones. 

A. Pray what is the Nature of Salt, and 
the Kinds of it? 

B. Salt (ſaith Monſ. Lemery) is a fixed 
incombuſtible Subſtance, that gives Bodies 
their Conſiſtence, and preſerves them from 


| Corruption, and renders Bodies ſapid more 


or leſs as it is diverſely mixed in them; there 
are various Kinds of Salts, as fixed, vola- 
tile, eſſential, and foſſil ; and faline Sub- 
ſtances, as Alum, Borax, Nitre, T, artar, 
Vitriol, Sal- Ammoniack. 

A. Pray give me ſome ſhort Account of 
the Nature of theſe ſeveral Kinds of Salt. 

B. I will, but it muſt be mT brief tor, - 
want of Time. 


1. Faſſil Salt, is ; that which is called Salt 
Gemm, by Reafon of its Tranſparency, and 
is altogether like the Salt we uſe with 
Food ; it is dug out of the Mountains in 
many Places, as Poland, Catalonia, Perfia, 
lin the Indies. 


2. Fixed z 
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2. Fixed Salt, is that which remains af- 
ter Calcination, and doth not riſe, or is not 
rarified by Heat. . | 
3. Volatile Salt, is that which eafily. 
riſeth, and fliech off in inſenſible Steam and 
. Vapour ; ſuch are the Salts of Animals. 
4. Eſſential Salt, is that which is obtain- 
ed from Plants by Chryſtallizacion ; and is 
a natural Salt between fixed and volatile. 
5. Alum, or Roch Alom, is a very bind- 
ing Salt, found in the Veins of the Earth 
in many Places of Europe; being taken 
thereout in large tranſparent Pieces. 
6. Borax, a green coloured mineral Salt, 
found in the Veins of Braſs, Silver, or 
e ted tet 
7. Nitre, or Salt Petre, is a Salt im- 
pregnated with abundance of Spirits out of 
the Air, which renders it volatile; it is 
found among the Stones and Earths of old 
Buildings; and is ſometimes generated from 
Urine falling on Stones, Fc. It is the Spirit 
of this Salt that kindles the Sulphur into a 
Flame in Gunpowder, Lightening, ; ke. 
8. Tartar, is a terreſtrious Matter, or 
earthy Salt, which ſticketh to the Side of 
Veſſels, being ſeparated from the Liquor by 
Means of its Fermentation; as that in Mine 
Cass, &c. ae cid a. 
9. Vi:riol, is a Fgſil, compounded of an 
acid Salt, and ſulphureous Earth ; there are 
4 Sorts of it: 1, 14 found in the Mines 
1 2 ot 
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| of Copper in Hungary, and Iſle of Gene 
* 2. Green, found in Germany, Italy, 
| England. 3. White, and 4. Red Puriat, | 
* 7 i laſt was brought to us lately out of 
Germany, and Is called natural Colcorbar, 
or Cbalcitis. | 
a dal. Amiviontach, is either natural or 
artificial; the Natural is found in many 
Parts of Africa, and very hot Places under 
the torrid Zone; the Artificial is made at 
, Venice, and diverſe other Places. 


* * 


1 Pleaſe, in the next Place, to tell me 
what Sulphur i is, and che Bodies au calk 
fulphureous 7” | 

B. Sulphur, is an inflaminable Fs 92 found 

in many Places in Europe, eſpecially ; in Si- 
cily; is of two Sorts: 1. The Greyiſb, 
called Nick Sulphur ; it is a Sort of Clay, 

apt to crumble, ſoft, and ready to take 
Fire; it confiſts of an Oil, an acid Salt, 
and Eartb. 2. Yellow; or common Sulphur, 
called: Brimſtone; this containeth much 

Oil, an acid orerroltet Salt, and but little 
Earth. . 

A. Pray, Sir, What 30 thi bmi mean 

by that Rwelple _ call Sulpbar not 
Brimftone ſure, do they?” 

B. No, no; they mean an Oil, which'i is 
called Sulphur, by Reaſon of its Inflammia- 
bility, and is a ſweer, ſubtile, unctious Sub- 
ſtance; which is faid to > cauſe the Diver- 

| ficy 


| 
| 
| 
i1 
1 
\ 
; 
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ſity of Colours and Smells, ang to give 
Beauty or Deformity to Plants, &c. accord- 
ing to its Diſpoſition in Bodies. 

A. Wbat Bodies do you reckon aabnglt 
the ſulphureous Kind? | 
B. Theſe following: Arſenick, Bitumen, 
and its various Kinds, as Ambergreaſe, A/- 
Pbaltos, Naptha, Amber, alſo Petroleum 
is reckoned of this Claſs. 

A. Pray rehearſe me alſo a ſhort Account 
of the Nature of theſe Bodies alſo. 

B. I deſign it; which take as follows: 


1. Arſenick, is a foſſile Subſtance, con- 
ſiſting of much Sulpbur, and ſome cauſtick 
| Salts; it is of three Sorts, the white, or 

proper Arfentck ; the yellow, called Auri- 
pigmentum ; and the red, called Sanda- 
racha. 

2. Bitumen, 8 of Pitch, or ſlimy 
Clay; it is very much of the Nature of 
Sulpbur, being very inflammable; it is of 2 
Sorts, one liquid, which ſwimeth like Oil 
on Water; the ather more hard and com- 
pact, is dug out of the Earth. 

I; Ambergreaſe, is a Kind of Bitumen, 
ſound in many Places on the Sea-ſhore ; it 
grows hard in the Sun- Beams; the belt 
Sort 1s grey when dr *h ealily ſoftens in the 
Heat, and appears blackiſh when wet. 

4. Aſphaltos, this is that ſlimy bitumi- 
nous Subſtance, of a purple Hue, which is 


EY . 


| 


— 
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found in the Lake of Sodom, or Dead. Sea, 


in the Land of Paleſtine; from whence its 


Waters are ſaid to ſtink to that Degree, that 
no Fiſh can live in them, nor the Birds in 
the Air fly over it, and live. . 

6. Napt ba, is another Sort of Bitumen, 
being liquid; but ſomewhat more apt to 
take Fire, and is more hardly extin- 
guiſhed. 

6. Amber, is alſo a Kind of coagulated 
Bitumen ; though i it is evident, its firſt State 
is ſoft and viſcous, from the Flies, Ants, 
Straws, Cc. found in its Texture; it is 
different in Colour, as white, yellow, and 
black; is found in ſmall Currents near the 
Baltick-Sea, the Dutchy of Pruſſia: It hath 
an electrick Property; for being rubbed, it 
will attract Hairs, Feathers, Straws, Se. 

Petroleum, or Oil of Peter, is of a 
ſulphureous Nature; it diſtils through the 
Clefts of Rocks in Haly, Sicily, and Pro- 
vence; and ſeems to be an Oil of ſome Bi- 
tumen, which the ſubterranean Fires have 


raiſed. 


A. Sir, I thank you; I ſhould be glad, 
in the next Place, to be informed a lite of 
thoſe Bodies, of the fourth Head, called 


Minerals. | 
B. Thoſe are ſuch Sort of Foſſils, as are 
not inflammable, nor ductile, nor to be mel- 


1 or liquified; a are hard and brittle, 


CY 


1 8 "may | 
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may be reduced to a Powder, or, by Fire, 
calcined to a Calx ; of which, the follow. - 
ing are moſt worth Notice: 


1. Marcaſſite, or Biſmuth, is a metalick 
Matter, white, ſmooth, hard, brittle, ſharp; 
is of a ſulphureous Nature, like co Tin; 
it is diſpoſed into Facets, or ſhining Scales, 
like Pieces of Glaſs; hence called Tin- 
Glaſs. | | 

2. Antimony, is a Mineral, conſiſting of 
a Sulpbur, and a Subſtance approaching to 
that of Metal, containing alſo (as tis 
thought from its emetick Quality) an acid 
Salt; it is found in diverſe Places, in 
Tranſylvania, Hungary, France, and Ger- 
many, | 4 
3. Cinnabar, is a Mineral, conſiſting of 
a Mixture of 2yick-fibver and Sulphur, ſub- 
limed together by Means of a ſubterranean 
Heat, in the ſame Manner as the Chymiſts 
make artificial Cinnabar ; it is while in the 
Lump of a browniſh Colour, but when 


bs 


_ pulverized is of a very high red. 


4. Mercury, or Quick-fihver, is the moſt 
wonderful of all Minerals, being Fluid, 
like Water; the moſt weighty and ponde- 
rous of all Bodies; it is abſalutely Opake, 
admitting none of the Rays of Light 


through its Compoſition ; whence it is ſup- 


ſed to conſiſt of exceeding ſmall, ſmooth, 
folid, ſpherical, or ſpheroidical Particles of 
FEES | F 4 Mat- 
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Matter; whence, alſo ir becomes extream 

voluble, and alſo volatile, eaſily evaporating 

over the Fire. It is commonly found under 
Mountains (ſometimes alſo, running in 

Mines) in many Places of Europe, as Spain, 

Poland, Hungary, &&. 

B. Chalk, is mineral Earth, of a bitumi- 

nous Quality, yet is an alkali Salt; is of a 

ſoft, and friable Texture in many Places; 

and in others of a hard and maſſy Subſtance, 

called Quarry ; it every where abounds in 

Hills, and Ridges of Mountains, and other 

Places. © 

' 6” Coal; this i is a Mineral, conſiſting of 

Sulphur in great Quantities, mixed with a 

rerreſtrious Subſtance ; it is a Kind of a re- | 

2 nous Bitumen, of a middle Conſiſtence, 

not eaſily inflammable, yer will run and melt 

with Heat; its Texture is not ſoon deſtroy- 

ed by Fire, bur is thereby at laſt reduced to 

a Calx, or Cinder ; ; it is dug in great Quan- 

tities out of the Earth i in England, and other 

* and ſerves chicfly for F vel. 


A. Pray how came you to reckon Mere 
cufy An the Minęrals? i | 

B. Becauſe dug our of the Earth, N 
ſo really a Mineral; and alſo becauſe the 
beſt Philoſophers rank it with Minerals, its 
nature F nearer thereto, than to 
that of Metals; of the Number of which 


fome make it. | 
A. Pray 
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Wy. Pray what is the proper Nature -of 
Metals? : 

B. Thoſe Bodies are only called Metals, 
which are capable of being melted, or put 
into Fuſion; of being malleated, or drawn 
out into thin Plates by hammering ; and 
whoſe Subſtance is more ſolid and weighty 
than any other Bodies. 

A. How many, I pray You, of thoſe me- 
talick Bodies do you reckon ? 

B. They are in Number ſeven, v/z. Gold, 
| Silver, Brafs, Copper, Iron, Tin, Lead. 

As Pray give me an Account of theſe 
Metals, and I ſhall be obliged to you. 

B. That I gladly will, as follows; 


I. Golg, is the moſt perfect of all Me- 


tals, or Bodies whatſoever, it is the moſt 


ſolid and compact of any; its Ductility is 


not only exceeding all others, but vaſtly 


ſurprizing, as appears by thoſe Inſtances 1 
gave when we diſcourſed of this N 
of Bodies; it is ſo pure, when cleanſe 

ſrom Ore, that Fire will not touch, alter, 
or diminiſh its Quantity, and is reckoned 7 


on this Account the moſt valuable of all * . 


Metals: It is found in Mines in various 
Places of the World; Grains of Gold are 
alſo found in the Sand of many Rivers; and 
ſeveral Stones contain Particles of Gold, as 


Lafis Laguli, Lapis Armenus, &. 


- 2. Silver, 


A wm 0 withp 
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2. Silver, is the next pure and perfect 
Metal to Gold; it is alſo next to it in Ducti- 
lity, and Ponderoſity; ; its Particles are moſt 


like thofe of Gold, and will therefore mix 


with Gold in LiquefaQion and in ſhort, 
is in all Reſpects, but two, ſimilar to Gold: 
For, 1. Their Colour is different. 2. They 
ire different Mediums to diffolve them; 
for Gold requires Aqua Regalis, and Silver 
Agua Fortis, which alſo diſſolves all other 


Metals: It is found in Mines, generally 


mixed with other Metals, as Gold, Copper, 


Lead. 
2. Braſs, is a Sort of Copper, mixed with 


Lapis Calaminaris, according to Job xxviii. 


2, Braſs is molten out of the Stone; that 
is, by the Heat of ſubterranean Fire, the 
Sone i is fuſed and tranſmuted into the Sub- 
ſtance of Braſs: It is og our of Mines, 
or Hills, Deut. viii. . ai Is alſo factitious, 
or made by Art. 
4 Copper, is a Metal, that abounds with 
JV. oral and Sulphur ; the Ore is found in a 
Powder, or Stone, in many Mines of Eu- 
rope, bur eſpecially i in Sweden and Den- 
mark. 
. Tron, is a very porous Metal, com- 
ounded of a vitriolic Salt, Sulphur, and 
Earth, ill digeſted together; it is much 
harder, leſs ductile, and more impure, than 
the foregoing Metals. Iron Qre is found 
in mapy Mines of Europe, in Form of a 


Stone, % 


* 
2 
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Stone, or Marcaſſite. Steel is only Iron pu- 
rifed, and indurated, or hardened. 
6. Tin, is a malleable Subſtance, ſulphu- 
reous, and * ut into Fuſion, or mel- 
ted; it is of a ilver Colour, but more po- 


rous and lighter than Silver. It was by 


Pliny called a white Lead. It is found in 


many Mines, - eſpecially in our own Iſland, 


7. Lead, is a Metal filled with Sulphur, 
or a bituminous Earth, which makes ic 
more ſupple and pliant than any other; it 
is alſo found to contain ſome Mercury; ic 
is the moſt groſs and impure of all Metals, 
and therefore the eaſieſt to be diſſolved : Ir 
is found in many Countries, fixed to diverſe 
Sorts of Stones and Earths, containing 
ſome Silver, and ſome both Gold and Silver. 


And theſe are the principal Accounts I meer 
with concerning the Nature and Production 


9 


of Metals. 


A. Well, Sir, I heartily return you 
thanks; and, if you are not tired with 
talking ſo long, I ſhould next be glad to 
hear you on the Subject of the ſixth general 
Head, viz. Nene... 

B. No, Sir, I am never tired on the 
Subjects of Mathematicks and Philoſophy ; 
and therefore I will go on to enumerate 
ſome of the principal Stones, and hint to 
you the particular Properties of each of 


them, : 
1. Marble, 


Marble, yet very hard. 
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1. 1. Marble, is a curious Subſtance, akiliaz 


from an earthy. Juice, well purged, con- 


cocted, and digeſted in the great Laboratory 
of the Earth ; 3 a. Body very compact and 
hard, and may be calcined to Powder, bur 


cannot be pur into Fuſion. 


'2. Alabaſtre, is a Kind of Marble, but 


more ſoft and friable, and is cumbuſtible 


like Lime; but as eee and polite as 
Marble 1 it ſelf, 
3. Porphyry, is another Species of Marble, 
various coloured, ſomewhat lighter than 
. Flint, is an exceeding hard Subſtance, 
generated from the pehꝑcid Particles of 
Sand compacted together, and indurated; 
and may be put into F e whence Glaſs 
1 
6. Cbryſtal, is a very pellhicid tranſparent 
Gem; the moſt pure is found in the Tops 


of Rocks and Mountains, and dug out of 


the Bowels of the Earth K Ex it is not co- 
loured, is ſofter than other Gems, and 


therefore thineth not much; it conſiſteth of 


an aqueous Subſtance, and is therefore eaſi- 


Iy liquefied and converted i into Glaſs, faith 


Cargan. 
6. Adamant, or Diamond, is in Colour 


and Figure much like Chryftal, generated 


in the lame Manner, bur its Hardneſs far 
exceeds chat of all other Bodies for it will | 
5 1 cut 
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cut and penetrate the Texture of any of 
them; it has an electrick Quality, in at- 
ed by Nef dor Ci ei be: 

Beryl, is a stone, würd of his Na 
ture of a Chry}tal, of a faint green Colour; 
found at the Roots of Mount Tuurus, in the 
River Eupbrates, and in the Indies. 

* 8. Smaragdus, an Emerald of a lovely 
Green, and of fo ſtrong a Luſtre, that ic 
ſhineth in the Light of the dun or Candles; 
it is very tranſparent, and ſaid to tinge the 
Air with its Greenneſs. 3 
9. Carbuncle, is a precious Stone of A 

tranſcendent Luſtre; being of a glowing 
fiery Colour, like a burning Coal, as the 
Name importeth. nee 

To. Ruby, ſo PIER of its Doble th Co- 
tour, is the moſt valuable of all precious 
Stones next the Diamond; it is ſaid to be 
firſt white, and to grow red gradually from 
a ſanguine Juice, of which it is nouriſhed 
and generated from at firſt. 

11. Hyacinth, or Facintb} 1 is a A Spekler of 
the Carbuncle, of a red-lead Colour; it 
having its Name from a F loyer of the fame 
SS ©*-£2: 

12. Amethyſt, this i is neat Hh Nature of 
an Hyacinth, is of a purple Colour, arifing 
as it were from a Mixture of red and blue; 
they are "oY hard, _ and oo” . ene 


A.. WEE | 
12 Soppbir, 
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13. Sapphir 70 the Hebrew "ab, pe. 


ciaus, beautiful) is a precious Stone of a 
lovely Azure, or sky- coloured Blue, found 
in py Places in the Indies. 
4. Topaz, this precious Gem is reckon- 
a 4 excel among all thoſe which ſhine 
with i golden Colour. 

15. Sardius, a Gem called the Carnelien, 
or Cornelion Stone, from its fleſhy Colour ; 
the beſt is el in Sardinia, whence the 
Name. 

16. Onyx, a Gem partly pellucid, ſo 
called becauſe it expreſſeth the human N ail 
in Colour and Splendor. __ 

17. Sardonyx, is a precious Stone, ſome- 
what pellucid, and is thus named, as i 


made up of a Sardius and Onyx together ; 
it is diſtinguiſhed moſtly, by black, white, 


and ſanguine Circles. 
18. Chalcedony, was formerly reckoned a 


Sort of Carbuncle, but is now referred to 


the Onyx; it is very hard, and of a light 
cloudy Colour through its whole Body. 

19. Acbate, this is an opake Gem, yet 
ſparkling by reflected Light; and by various 
coloured veiny Lines, 6 Trees, Ri- 
= Animals, Sc. beautifully on its Sur- 
e. 

20. Faſper is, I like the Achate,. opake 
and of various * but the Green is the 


more — Colour of this Stone. 


21. Pearls 


W onderful Properti es of the Load. flone, 22 3 
21. Pearls are Jewels, or precious Stones, 
bred in the Shells of Fiſh ; of which there 
be various Kinds, not much to. our Purpats: 
here to recount, - A hs 


A. But, Sir, I think in all your 3 Cas. 
talogue of Minerals and Stones, you have 
not mentioned the Load ſtone. 

B. No, Sir, I have not; the Renten i is, 
becauſe this, moſt wonderful of all Foils, 
hath always merited a particular Conſide- 
ration. 

A. Be. pleaſed then, Sir, to oblige me 
with a ſhort Account of the Nature and 
ſome of the chief Properties of this Stone. 

B. The Magnet, or Load-fone, is a Mi- 
neral found in iron Mines, which is ſome- 
what of the Nature of Iron, but is not mal- 
leable, nor will it melt, but may be re- 
duced to Powder, or calcined to a Calx ; 
its Particles therefore are more rigid, hard 
and implicated, than thoſe of Iron. The 
chief Properties of the Magnet are theſe: 
1. The Load- ſtone, at Liberty, doth always, 
put it ſelf in a Poſition, reſpecting the Poles 
of the World, and the ſame Parts always 
tend to the ſame Pole. 2. This Stone doth 
not preciſely point to the Poles of the 
Earth, but declineth a little Eaf ward; or 
We flward, more or leſs. 3. Two Lak 
tones placed at a certain Diſtance, approach 
to, 
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to, or receed from each other, as they are 
variouſly | placed. 4. Load. flones do ſo 
attract each other, as to ſuſtain one another 
1 in the open Air, provided the North 

ole of the one be oppoſed to the South 
Pole of the other. 5. Sometimes a lighter 
Magnet will ſuſtain a heavier one pendent, 
though a heavier Magnet will not ſuſtain a 
lighter one. 6. It is obſerved; -this Virtue 
af turning to the Poles is not equally ſtrong 
in all Load-ffones, ſome doing it with grea- 
ter Celerity than others. 7. There are ob- 
ſerved ſome anomalous Load-ſtones, which 
feem to have more than two Poles; or Points 
of Direction. 8. The Load. ſtone attracteth 
Iron, as it were another Load. ſtone. 9. The 
magnetick Virtue is communicated to Iron 
or Steel by the Touch; thus a Needle 
touched by che Load. ſtone, will always keep 
in a Poſition towards the North and South. 
10. Load-flones are cortupted if they lie long 
together, with North Pole to North Pole, 
or contrarily; they alſo loſe their Virtue 
by being made red Hot in Fire, with Wy 
other Properties of leſs note. 

A. And pray; Sir, whence is this Mine- 
ral endued with this forprizing Virtue? 

B. I cannot find any of ths Philoſophers | 


can tell the formal — thereof; it is a 


Secret yet hid from Man, though he be 8 
2 ere 750 its Uſe. ; 
oy n A. Pray 


4 - 


_ Of Extraneous Bodies, * 


| 4 Pray what Parts of the Ran, are 
moſt produtive of Minerals and metallic | 
Subſtances ? 

B. — bei tam. as it were, 
deſigned as Matrices for the Generation 
and Maturation of Minerals and Metals; 
becauſe in them the moſt uſeful Foſſils are 
principally found. 

A. Pray do Minerals, Metals, Stones, 
&c. grow in the Earth ?' 

B. Undoubtedly : Vea, it is well known 
that divers Mines when emptied of Stone, 
Metal, &c. have after a while recruited 
again. Alſo divers ſtony, ſparry Icicles, 
and other ſtalactical Subſtances, may be dai- 
ly ſeen engendered from the Exſudations of 
ſome petrifying Juices out of the rocky 
Earth in great Caves; as I my ſelf have 
ſeen in Oky-hole in Somer ſetſhire. 

A. Well, but to make an end, what may 
you mean by extraneous Bodies in the Earth, 
the . * the 7 and laſt general 
Head ? 

B. The various Exuviæ <f Fiſh, and 
other marine Animals; ſuch: petrified Sea- 
hedghogs, Gloſſopetræ, or petrified Ton- 
gues, Cockles, Oyſter-ſhells, Turbens, Scal- 
lops, &c. as are found in various Parts and 
great Depths of Earth, and are to be ſeen 
in the Cabinets of the Curious. 5 

A, Pray how came thoſe Bodies at firſt 


intermixed with the Earth? bY BY ; 


— 
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B. None can certainly tell; it is ſuppoſed 
at the Deluge, or by ſome general Inunda- 
tion of the Seas, whereby the Earth was 
rendered ſoft, and thoſe marine Bodies ſank 
therein, and were covered over; and by the 
petriſying Quality of a Earth, in _ 
turned into Stone. | 2 $ 
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RAY what is the Original of 
A -4rogropby?. ois e 
B. The Word is e of Ip, wa- 
hang and Tegxpr;.a Deſcriptions — here 
| ſignifies a palDlophital: Dghription wy Ha- 
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H. Lou have already deſcribed; e the 
different Diſtinctions of Water on the 
Earth's: Surface, and likewiſe the Cauſe of 
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remains to be farther conſidered of Wa- 


B. In the firſt Place we ma more par- 
ticularly conſider the Effects ariſing from 
Fluidity, and the Rules of Motion, called 
the hydroſtatick and hydraulick Laws of 
the Gravity and Preſſure of Fluids. 

A. Pray what are thoſe Effects you call 
the hydraulick Laws of Fluids? 

B. We have not Time to conſider all, 
the chiefeſt are the following. 


N 1. The Surface of a Fluid contained in 
a veſtel abiding free, will become plain or 
parallel to the Horizon: Thus the Surface 


AB, of the Fluid CD, will be parallel to 


the Horizon HO. 

2. The upper Parts C preſs the lower 
Parts D, which ſuſtain them; and this 
Preſſure is always proportional to the in 
of the Fluid AE. 

3. This Preſſure on the in Parts, from 
the Gravity of the ſuperincumbent Liquid, 
exerts it ſelf every Way, and every Way 
2 9 Þ 

4. In ſeveral Tubes, having a Commu- 


nication with each other, as ABCDEF, 


whether equal or unequal, ſtreight or ob- 

lique, a Fluid will rife to the ſame Height 

Gl in all. Fig, XXXIV. * 
"He. When Liquids of different Gravities 


are contained in the ſame Veſſel, the hea- 


Q 2 vieſt 
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vieſt lies at the loweſt Place, and is preſſed 
by the lighter, in proportion to the Height 
of the lighter. © 

6. The Bottom EF, and Sides AEBF, | 
all round a Veſſel, are preſſed by the Parts 
of the Liquid contained which immediate- 
ly touch them; and that in Proportion to 
the Height of the Liquid, not at all regard- 


ing its Quantity. 
7. A ſolid Body immerſed in a Liquid, is 


preſſed by the Liquid on all Sides; and that 
Preſſure increaſes in Proportion to the 
Height of the Liquid above the Solid. Bo- 
dies very deeply immerſed are, as it were, 
equally preſſed on ail Sides, 


A. Pray, Sir, what do you | call the hy- 
droſtatick Laws of | Fluids ? 

B. Thoſe which relate to their Gravity, 
and their Action on Solids immerſed there- 
in; the Principal of which here follow. 


2 tiny Body which is . than an 
equal Bulk of the Liquid into which it is 
immerſed, will ſink or deſcend therein. 5 

2. If the Body be lighter than an equal 
Bulk of the ſaid Liquid into which it is 
immerſed, it will aſcend to the Top or- 
ſwim. 

3. But, ſuppoſe the Body be equal in 


| Weight with an LEE Book of the Liquid, 
| | : it 


” - 7 


* 
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it will neither aſcend or deſcend, but re- 


main ſuſpended in the Liquor where-ever 


it is placed. 

4. All equal Solids, but of different ſpe- 
cifick Gravities, being immerſed in the 
ſame Liquid, loſe equal Parts of their 
Weight. $248) 

5. A Liquid acquires the ſame Weight 
which the immerſed Solid loſes. 

6. The immerſed Parts of Bodies ſwim- 
ing on the Surface of the ſame Liquor, are 
to each other as the Weights of the Bodies. 


A. And, pray, how do you prove theſe 
Laws, and what are their Uſe ? 

B. They are founded on various Experi- 

ments; and their Uſe is to diſcover the dif- 


ferent Weights or ſpecifick Gravities of Li- 


quids and Solids, which 1s not only a very 
great and uſeful, but alſo a very pleaſing and 
delightful Part of natural Philoſophy. 


A. Pray how do you find or eſtimate the 


ſpecifick Gravities of Solids? 
B. Thus, by the hydroſtatick Balance 
8, Fig. XXXV, let there be prepared a 


The x 


Glaſs- Veſlel of Water E, and another Veſ- 


ſel D, whoſe Weight in Water muſt be pre- 


ciſely equal to that of the Weight C. Now 
the Weight C being affixed to the Scale A, 
the Solid, whoſe ſpecifick Gravity is defired, 


being firſt weighed in Air, muſt then be put 
Q 3 inta 
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into the Veſſel D, which is then affixed to 
the Scale B, and immerſed into the Veſſel 

of Water ; then put Weights into the Scale 
B till there be a juſt Equipoiſe. Now from 
its Weight in Air, ſubduct its Weight in 

Water, and with the Remainder, divide the 
Weight in Air, the Quotient will be the 
Ratio of its ſpecifick Gravity ; and thus the 
Ratio's or Proportion of the ſpecifick Gra- 
vities of ſeveral Bodies may be found. 


A. As to the Manner of weighing thoſe 


| Bodies, it ſeems pretty eaſy to be apprehend- 
ed from the Figure; but as to computing 
the Ratios, I believe I could better under- 
ſtand that by Example. 
B. Why then I will give you one: Sup- 
Poſe you take a Piece of Lead and a Piece 
of Ivory, each weighing 60 Grains in Air, 
but weighing them ſeparately in Water, you 
find their Weights therein to be 544 and 
29; now the Deficiency of theſe Weights 
are 5 2, and 31; by each of theſe Numbers 
divide 60, the Weight in Air, the Quoti- 
ents will be 11 and 13 nearly: Therefore 
the Ratio or Proportion of the Weight of 
Lead to that of Ivory, is as 11 to 15; that 
is, Lead is almoſt 7 Times heavier than 
Ivory. 

A. Sir, I perfectly apprehend you now, 
and thank you ; -pray do you eſtimate the 
ſpecifick Gravities of we wh after the ſame 


Manner? 
B. They 
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Of the ſpecifick Gravities of Fluids, 2 31 
B. They are eſtimated thus: Take a 
Piece of Lead, which ſuppoſe to weigh 
455 Grains; then the ſame weighed in Oil 
of Vitriol will be found no more than 379, 
and in common Water 414 Grains. The 
Diminution in the firſt Caſe is 76, in the 
latter 41 Grains; now divide 455 by 76 and 
41, and you will have the Quotient 6 and 
II very nearly: Wherefore. the Gravity of 
common Water is to the Oil of Vitriol as 
IT to 6; that is, almoſt as heavy again: 
Do you underſtand me ? 

Al. Yes, Sir, very well: I only with I 

had ſuch a Pair of Scales as are fit for this 
Purpoſe ; for then I ſhould take a deal of 
Pleaſure in making thoſe Kinds of Experi- 
ments. 1 

B. Sir, you may eaſily acquire a Pair; 
and 'till then, I can lend you a Synopſis of 
an Eſtimate of the ſpecifick Gravity of va- 
rious Solids and Liquids, which I have taken 
from Dr. Quinſey, if you think it worth your 
Peruſal. 

A, Sir, I am very much obliged to you 
for ſo extraordinary a Piece of philoſophi- 
cal Curioſity: And, pray, have you nothing 
very remarkable to be obſerved from the 
foregoing Laws of the Preſſure of Flu- 
PTV | 

B. Yes, more than I can here exemplify 
to you; however that you may be ſome» 
what the wiſer for them, learn their Ule in 


Q 4 the 
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the following Inſtance : Suppoſe AB (Fig. 
XXXVI) a Ciſtern or Tube filled with Wa- 
ter always even to the Brim, as at 8; now let 
there be any Number of Holes DECFG 
made through the ſame, the Water ſpout- 
ing through each of them, will fall to an 
horizontal Diſtance, which is double to 
the Diſtances of thoſe Holes from the Peri- 
hery of a Circle AKB, deſcribed about the 
88 of the Tube, as a Diameter. 

A. If this be the Caſe, I eaſily perceive 
why, in the Scheme, the Water ſpouting 
from the middle Hole C, falls fartheſt from 
the Tube; for according to you, the Di- 
ſtance BQ, to which it falls, is equal to 
twice CK, that is, equal to the Height of 
the Tube AB; and as this CK is the fartheſt 
Diſtance from the Circle, the Double there- 
of BQ muſt needs be greater than the 
Double of any other Diſtance, and there- 
fore its Water ſpouts the fartheſt, | | 

B. You take the Reaſon of the Thing 
very well; your may alſo ' farther obſerve, 
that from two Holes EF, equally. diſtanc 
above and below the central Hole C, the 
Water will ſpout to an equal Diſtance BP, 
the Double, of EL'or FI, which are equal 
Diſtances from the Circle: Alſo the Water 


7 
x 


from G will ſpout to O, which is double 
the Diſtance GH; and the Water from D 
will ſpout to N; for BN is double the Di- 


- — 
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A. I underſtand you thoroughly concern- 
ing this; have you any Thing elſe to ob- 
ſerve of the Preſſure of Fluids, pray * 
B. One Thing amongſt many I could 
name is this: That, let a Body be ever ſo 
heavy, yet it may be made to ſwim in Li- 
n 155 
A. This is very ſurpriſing indeed! What 
can Lead or Gold be made to ſwim in Wa- 
ter, Sir? 


- 


B. Yes, by knowing their ſpecifick Gra- 


vities: Thus, becauſe the ſpecifick Gravity 
of Gold is to that of Water, as 19 to 1; 
therefore if you hold a Guinea to the Bot- 
tom of a Tube of equal Diameter (ſo as 
no Water can get in) by Means of a String; 
then put the Tube down into the Water 


above 19 Times the Thickneſs of the Gui- 


nea in Depth, and letting the String go, 
the Guinea will not ſink, but ride ſuſtained 
by the Preſſure of the ſubjacent Water, 
which now is ſtronger than the Power of 
Gravity in the Guinea ; and thus you may 
make any Body ſwim, how large, ſolid and 
weighty ſcever. | 

A. Well, I thank you for theſe general 
Inſtructions concerning the Nature and 
Effects of Fluids: And now, Sir, if you 
pleaſe, we will divert our Diſcourſe to the 
Contemplation of Water in particular; and 
firſt we will begin with the Waters of the 
Sea: What therefore do you find is known 
„ 8 89 
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concerning their Extent, or what Propor- 
tion do the Superficies of the Sea bear to 
thoſe of the dry Land? _ 3 55 
B. This is not preciſely known: I re- 
member I once calculated the Proportion 
of Water and Land, as they are repreſented 


on my terreſtrial Globe of 16 Inches Dia- 


meter, and found it to be ſomewhat more 


than +, but how much I cannot juſtly fay, 


having loſt my Notes oz that Particular at 


— 

A. Pray how came the Earth to be cover- 
ed over, ſo 0 the greater an. by Wa- 
ter? 

B. Thus it pleaſed God in the Begin- 
ning to order it; for wiſe Ends no doubt: 


The Waters of the Earth muſt neceñaril 


riſe to the Surface thereof, as being ſpeci- 
fically lighter than Earth; and then it was 
as neceſſary there ſhould be large Cavities 
therein for Receptacles to contain them, 
otherwiſe they would equally have over- 
ſpread all the Superficies of the Earth, and 


fo have rendered it utterly uninhabirable by 


Mankind. 
A. I underſtand the Fi igure of the whole 


Earth is round, and conſequently the Su- 


ficies of the gea muſt be ſo too, which 
F think you impũute to the Action of Gra- 
vity or Power of Attraction in the Earth, 
* you not, 8 ji 


1 ” - - — 
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B. Ves, the Center of the Earth being 
| hb common Center of Gravity, and the 
Nature of Fluids being ſuch, that they e- 


qually yield to equal Powers, and the Power 


of Attraction being every where equal at 
equal Diſtances from the Center, it follows 
the ſuperficial Parts of Water will every 
where conform themſelves to an equi-di- 
ſtant Situation from the Center, and conſe- 
quently will form the Surface of a Sphere 
ſo far as they extend. 

A. Pray, Sir, is the Sea higher than the 
Earth or Land, as it ſeems to be ? 


B. Nothing leſs; for by the Power of 


Gravity all Things conform to a ſpherical 
Surface, in which no one Part is higher 
than another; beſides Fluids preſs every 


Part equally, and therefore would ſoon 


overflow the Shores were they really 
loweſt. 3 

A. How comes it to appear ſo, pray ? 

B. This reſults from the F allacy of Vi- 
ſion, whereby all Objects, and the Part of 
Land as well as Sea, the farther they are 
from us, the higher they appear ; thus in 
Pieces of Perſpective, the Parts are all 
placed higher above the Ground Line, as 
they are farther diſtant from it: The Res- 
ſon of all which is eaſy from Opticks. 

8 Tray, Sir, is the Depth of che Sea 
e * 


Px 
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B. Varenius affirms, the Depth or Pro- 
fundity of the Sea is in ſome Places unfa- 
thomable; and 1 in other Places is very vari- 
ous, being in ſome Places 3,, 4, 4 1.5, 
2 fo, 44 Exgliſb Miles, and in ſome Places 
deeper, and is much leſs in Bays than in 
Oceans. The Depths of the Sea bear great 
Analogy to the Height of Mountains on the 
Land, ſo far as is hitherto diſcovered. | 

A. Are you able to fay whence the Salt- 
neſs of the Sea doth ariſe, pray Sir? 

B. It is very rationally: judged to ariſe 
from great Multitudes both of Mines and 
Mountains of Salt, diſperſed here and there 
in the Depths of the Sea : The Salt being 
continually diluted and diſſolved by the Wa- 
ters, the Sea becomes impregnated with its 
Particles throughout; and for this Reaſon 
the Saltneſs of che Sea can never be dimi- 
niſned. 

A Pray what is the. Uſe of this Salt Pro- 
perty of the Ses? 

B. The Saltneſs of the Sea preſerves its 
Waters pure and ſweet, which otherwiſe 
would corrupt and ſtink like a filthy Lake; 
and conſequently none of Myriads of Crea- 
tures which now; live therein, could then 
have Being: From hence alſo. the Sea Wa- 
ter becomes much heavier; and therefore 


2 8 Ships of greater Size and Quantity may be 


\ uſed thereon... 1 Water alſo orb, DOE 
. . freeze 


: "at 
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Of the Saltneſs of the Sea, &c. 237 
freeze ſo ſoon as freſh Water, whence the 
Seas are more free for Navigation. ? 

A. I remember Solomon obſerves, that 
med all the Rivers run into the Sea, yet 
the Sea is not full, or doth not increaſe; | 
pray is there any aſſignable Reaſons for it? 

B. Yes; there are two Reaſons why the 
Sea doth not increaſe. 1. Becauſe Waters 
return from the Sea by ſubterranean Cavi- 
ties and Aqueducts, through various Parts of 
the Earth. 2. Becauſe of the Quantities 
of Vapours raiſed from the Sea, and falling 
on the Land, doth only cauſe a Circula- 4 
tion, but no Increaſe of Water, It hath l 
been found by Calculation, that in a Sum- = 
mer's Day there may be raiſed in Vapours = 
from the Mediterranean 5280000000, or 
5280 Million of Tuns of Water; yet this 
Sea receiveth not from all its nine great Ri- 
vers. above 1827000000, or 1827 Millions 
of Tuns per Day, which is but a third Part 
of what is exhauſted in Vapours; where- 
fore we may rather wonder the Sea is not 
leſſened than increaſed. 

A. Well, I am wonderfully bet with 
theſe Accounts of the general Properties of 
the Sea: But, pray, what do you ſay to that 

moſt obvious and wonderful Phenomenon, 
the Tide, or Flux and Reflux of the Sea? 

B. It is now very well known, that the 
Tides are cauſed by the Attraction of the 


Moon, and are ſometimes encreaſed by the 
* At- 


238 The PuiLosorHICAL GRAMMAR, 
Attraction of the Sun conſpiring therewith, 
as in Conjunctions, or new Moons, and 
thoſe we call Spring Tides; ſometimes the 
Sun's Attraction acts counter to the Moon's, 
as in the Quadratures, and then the Tides are 
5 leſſened. and are what we call Neap-Tides. 

A. Pray be ſo good as to illuſtrate the 
Doctrine of | the Tide by a Scheme. 

B. I will: Suppoſe then C be the Earth, 
An wrided by Water PTN, M the Moon 
in Conjunction with, and O in Oppoſition 
to the Sun in 8, and in her Quadratures 
from the Sun in Q: Now it is plain the 
Part of the Ocean T, to which the Moon 
M is perpendicular, will gravitate to the 
Moon more than any other Parts in the He- 
miſpbere e Tn; and therefore the Water in 
that Part will become lighter than uſual, 
and ſo will tumify and riſe up towards the 
Moon. On the contrary, the Water in N, 
being moſt remote from the Moon M, will 
he leſs attracted, or gravitate leſs towards 
the Moon than any other Parts of the Land 
or Sea in the Hemiſphere e Nn; and therefore 
will keep at fartheſt Diſtance from the 
Moon, or, which is the ſame Thing, it be- 
comes lighter than uſual, and tumifies on the 
Part N, contrary to the Moon M. By this 
Means the Ocean muſt of Neceſſity con- 
form it ſelf to an oval Figure, whoſe longeſt 
Diameter is TN, and the ſhorter en: Now 


* the Tides at T and N, are exiſtent 
| both 
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both ar the ſame Time, and oppoſite to each 
other, it is evident, they following the 
daily Courſe of the Moon, that they muſt 
conſtantly ſucceed each other under every 
Meridian at the Diſtance of 12 Hours 
Time, and therefore twice each Day as we 
ſee they do: Do you apprehend me ſo far, 
pray? — A TY 
A. Yes, very well, pray proceed. | 

B. Then the reſt will be ſtill eaſier: 
For ſuppoſe (as Sir Iſaac Newton has) that 
the Attraction of the Sun be to thar of the 
Moon at our Earth, as 1 to 4 4*:s, or 
nearly, as 1 to 44; that is, as2 to 9. But 
Domhkius has ſince made it to be as 1 to 
& a2242 , Or as 1 to 5, or more nearly ſtill, 
as 10 to 51 (whoſe Numbers I ſhall uſe) 
I ay, ſuppoſing this be the Proportion of the 
Sun and Moon's Power of attracting the 
Waters of our Seas, then it follows, that 
when the Sun and Moon are in Conjunction, 
the Waters at T and N vill be attracted by 
both theſe Powers jointly ; but, when the 
Moon is in Square to the Sun, that is, when 
thoſe Luminaries are in M and Q, then the 
Power of the Sun in Q as contrary to that 


of the Moon in M; and then the Waters 
in T and N, are raiſed only by the Diffe- 
rence of thoſe Powers; ſo that the Spring 
Tides will be to the Neap Tides, as the Sum 
to the Difference of thoſe Powers; that is, 
as 6 to 4, or as 61 to 41. 80 that, if = 

_ | . Gain 


| 
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Sun be able to raiſe the Water 1 Foot 1r 
Inches, the Moon will raiſe it above g.Foor 
7 Inches, and both together, about 11 4 
Foot, which is ſtill greater as the Moon 1 is 
nearer the Earth. | 

A. Pray in what Parts &: che Earth are 
the Tides greateſt of alls?̃ : 

B. — the Equator, or middle of * 
Earth: For, the greater the Circle, in 
which, the Tides revolve, the greater will 
be their Agitation; and were the Moon 
placed in the Pole, the Tide would remain 
immovable about that Pole. 

A. Are the Tides always largeſt preciſely 
at the Time of new and full Moons? 

B. No; for, by Reaſon of the, Water's 
Libration, thoſe - Tides: are : ſomewhat 
changed, being: en about three T ides 
later- 

A. Are the fame Tides (vie r or 
Neap) in the ſame Finns: all the Year round 
n 7 
2B. Nos far; | as 1 en you a while 
ago, the Earth is ſomething nearer the Sun 
in the Minter than in the Summer; there- 
fore the greateſt Equinoctial Tides are ob- 
ſerved to happen ſome Time before the 
verflal gate dan after the e 
One. r 1 

A Pray. does tha: diSercar: Poſition of 
che Moon in het Orb make . Difference 
of a Tides? ee e eee 
Lc | B. Ves: 
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B. Yes; becauſe in the diurnal Revolu- 
tion of the Moon, that Tide of the two + 


ought to be greateſt, in which the Moan is 
neareſt to the Zenith or Nadir of 'the Place; 


therefore with us, the Moon being neareſt» 


our Zenith in: the Northern Signs when 


above. the Horizon, muſt then cauſe the 
oreateſt of the two Tides. when ſhe paſſech 


our Meridian; but being neareſt the Nadir, 


when in the Southern Signs, ſhe makes the 
greateſt Tide here, when ſhe paſſeth the op- 


poſite Meridian, below the Horizon. 
A. Do all theſe Phenomena of the Tides 
agree with Obſervations every where, or in 
all Parts of the Sea? REES ns 
B. Very ſufficiently in the main Oceans; 


but are more or leſs altered and interrupted 
in Bays, Straits, Havens, &c. where thoſe 
general Cauſes cannot produce their Effects 


freely. And thus I have related to you all 


the general Affections of the. Tides, which 
you may reduce to particular Caſes your 


fel; 1. 1 


A. Sir, I am extreamly obliged to you; 
pray tell me in the next Place whence Foun- 


tains and Springs may ariſe ?,  _ 
B. Founts, or Springs, are of two Sorts, 


wiz. 1. Thoſe which run in the Winter, and 
dry up in the Summer, called remporal : - 
And, 2. Thoſe which conſtantly keep run- 


ning, called perenmal Springs. Temporal 


Springs ariſe generally from great Rains 
610 131 it R | - which | 
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which fink through the Surface of the 
Earth, and are collected in the Crevices, 
and ſubterraneous Veins and Channels, and 
— ſmaller ones uniting, form larger 
-ourſes which tend through various Wind- 
ings and Declivities, to ſome Part of the 
Earth's Superfic ies, where they break thro' 
and diſcharge themſelves in littie Streams 
and Brooks. Thoſe which are cailed peren- 
nial, are ſuppoſed to derive their Waters 
from the Ocean it ſelf by Ducts and hol- 
low Paſſages running thence, through the 
Bowels of the Earth to various Parts of its 
Superficies, where they difembogue them- 
ſelves as do others. But many very learned 
Naturaliſts are of Opinion, that theſe are 
ſupplied with their Waters, if not wholly, 
yer, chiefly by Rain, as well as temporal 
Springs. The learned are variouſly divided 
in their Judgments about the Original of 
Springs: However this we know, that 
Lakes, Wells, and ſeveral Streams, and 
ſome grear Rivers, owe their Original in- 
'titely to Springs; as alſo all Baths and Foun- 
cains, are only a Collection of Waters iflu- 
ing from thoſe Springs. ee 
A. Tis true, that I can fee with my 
Eyes: But, pray, whence is it that their 
Waters have fuch vaſtly different Qua- 
—_ > OT ©: 6h 
B. From the Qualities and Tempera- 
ment of the Soil or Earth through _ 
0 3 thoſe 
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thoſe ſubterranean Waters paſs. Thus thoſe 
Waters which paſs through Lays or Beds of 
mefallick or mineral Earth, carry along 
with them ſome of thoſe mineral Particles, 
and thence become endued with the Qua- 
lity of thoſe Metals and Minerals; and 
thus we call them mineral Waters, of which 
there are varicus Species, as 4c:d,' bitter, hot, 
cold, oily or fat, coloured, boiling, petrifying, 
alt, &c. which conſtitute various Kinds of 
Baths and Wells of medicinal Waters: 
Thus thoſe Waters which boil up Bot, are 
made ſo by ſubterranean Fires, and Fumes 
of Sulphur, and other inflammable Sub- 
ſtarices. Thoſe which are ſalt, contract 
their Saltneſs from the . Quantities of Salt 
they paſs through in the Earth ; and thoſe 
which are oy, &c. from the, fulphureous 
and bituminous Matter melted in the Bowels 
of the Earth by Heat and Spirit; and ſo of 
the reſt, thus Varenius. 

Al. Pray, to conclude this Head, whine 
do you think of the Original of Rivers? 
B. Some of them riſe, as I ſgid; imme» 
diately from Springs themſelves; others 
from the Conflux of many ſmaller Streams, 


Brooks and Rivulets, which: togerher make 
one great Current or Stream. Laſtly, vaſt 
Defluxions of Rain, melted Snow, con- 
denſed Vapours, &c. from the Sides of high 
Mountains, tear up the Earth, and form 
Uo K Channels and Rivers in the 
x R 2 World, 
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World, whoſe rapid Streams all run into 
the Sea 1 in ſome Part « or other. 


'- ">. 3 — 


C H A P. IV. 


Phytography, or the Philoſophy of Plants 
and 7 Vegetables, 0 of Vegetation, of 
their Production, 5 the Seed, and 
Seed-Plant, of the Root, of the Blade, 
Stalk and 1 ruck, of the Bud, Leaves 
and Flowers, of the Fruit, of the 
Perſpiration of Plants, Kc. 


A. I Leaſe, Sir, to explain to me the 
Word Phytography Mine 
B. It is compounded of Soſer, a Plant, 
and Tex), a Deſcription ; and thus it im- 
plies a phrijiological Deſcription of Plants, 
and all Kinds of Vegetables. 
A. Pray, Sir, what do 1 call Vege- 
tables? | 
B. All ſuch natural Bodied as grow and 
encreaſe from Parts organically formed, or 
ſerving as Inſtruments to convey the Prin- 
ciples of vegetative Life; but have no pro- 
per Life or Senſation; ſuch as Plants, Shrubs 
_ Nees. 


A. Pray 


8 
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A. Pray explain to me what =. mean 
by vegetative Life, or Vegetation B 
B. That Faculty or Quality which Plants 
are endued withal, whereby they attract 


Nouriſhment, or nutricious Juices from 


Earth, and which circulating their Sub- 
ſtance, cauſeth it to extend, unravel, or un- 


fold its Parts by Degrees, till at length 


every Part turns out in its proper Form and 
Site, and thus the Plant is perfected. 

A. Do you ſay, that the vegetable Life, 
and Growth of Plants and Trees, proceeds 
from the Juices of Earth, and not from the 
Earth ic ſelt E! 6 3 TazzT 
B. Yes, and that is the Truth: For 
Mr. Boyle found by Experiment, that a Plant 
of 3 Pounds, and after that, a Plant of 14 
Pounds, was produced from a Quantity of 
Earth, watered only with Rain or Spring 
Water, which, loſt ſcarce any Thing of its 
Weight, being preciſely weighed dry before 
and after the Production of the Plants. 

A. Indeed, 1 cannot fay but ſuch. an Ex- 
periment undeniably proves, that Plants re- 
ceive their Growth and Weight from the 
Moiſture of the Earth altogether, and not 
from the Subſtance of the Earth ir ſelf, 


B. Yea, I can give a more convincing In- 


Rance yet: Yan Helmont dried 29015. of 
Earth, and therein planted a Willow weigh- 


ing 5/5. which he watered with Rain or 


R 3 di- 


$46 The PfILesorHICAL OGRAMNMAR. 

diſtilled Water; and to ſecure it from other 
Earth getting in, he covered it with a per- 
forated Tin Cover: | Afrer 5 Years, weigh- 
ing the Tree with all the Leaves it had born 
in that Time, he found it to weigh 16916. 
3 Ounces z bur the Earth to have loſt ouly 
about 2 Dunces of its Weight. 


A. Sis, I am fully convinced and ſatisfied 


ws this Matter: But, pray, how is the firſt 
Generation or Production of Plants ac- 
counted for? 

B. All Plants and vegetables are imme- 
diately produced and generated from fome 
Parent Plant, or Vegerable Seed, of the 


fame Spedies. 78715 
A. How can this be, tion Plants babe 


deen often found to grow Where Seeds wers 


never ſown, er could come) 
B. There may be à three-fold Anſwer 
5 to your Query: For, 1. Tis poſſible 
ole Plants may fpring from Seeds which 
have lain hid in the Earth in thoſe 
Pie es more than the Age of Man; for 
dome Sekds fetuin their PFecundiry 40 or 80 
Fears. 2. They might riſe from Seed 
wafted chithir- by the Wind, which by Rea- 
ſon of its wonderful Shallneſs could not be 
teen. 3. Thoſe Seeds alſo might be brought 


rhither in the Dung of Ankna s AC fit ſt, 10 


W increaſe! However, nothing ean be more 


a eff:&tuall yl Pat” thip the atheiſtical Do- 


ctrine 
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ctrine of the ſpontaneous Production, or 
equivocal Generation of Plants or Animals, 
in the Works of modern Narturaliſts. 

A. Well then, fince you will have it that 
every Plant is produced from the Seed of 'a 
Plant of the ſame Species, be pleaſed to ex- 


lain how this may be. 
B. It is the Doctrine of modern Phy FAY 


logifts, that every Seed hath in it ſelf what 
they call Planta Seminalis, or Seed Plant; 
that is, that the Plant which is produced 
from the Seed, is really and formally con- 
rained in the Seed (before it is ſown) in Mi- 


nature; and when the Seed is ſown, the 
Parts of the Seed Plant, now in Embryo, 


begin to vegetate, unfold, dilate, and at laſt 
burſt che Matriz-Seed, and fo fwell out of 
its native Bed of Embryoniſm. K 

A. Pray how came they by ſuch a ſtrange 
Notion of the Production of Vegetables? 
B. By the heipof a Microſcope; for there- 
by they have diſcovered and ſeen the in- 


volved Stamen of the future Plant in every 
ſingle Seed; which is a very curious and 


delightful Spectacle, indeed. 
5 Why chen, according to this new Do- 


ctrine, the firſt original Seed of each Kind 


(at the Creation) contained in it all the fu- 
ture Seeds and Plants which were produced 
from it in all ſucceeding Ages; and yet it 
ſelf no bigger then, than we ſee it now. N 


; a 


84 R 4 B. 6-4 


248 The PhILo$0PHICAL GRAMMAR. 


B. Yes, it did ſo, indeed; and what is 
proved de Fatto, cannot be called in {ye 
ſtion. 

4. I cannot help. queſtioning it; is it 
poſſible, for Inſtance; that one of our yon 
_ boiling Peaſe (which is capable of. 
ies above an hundred- fold each Year) 
mould at the Time of the Creation con- 
tain within its ſmall globular Bulk (about 
z of an Inch Diameter) all that yearly Pro- 
1 duct of Peaſe, Cods, and Haulm or Stalk, 
of that Kind ever ſince? 

B. You, know Matter doth conſiſt of 
Parts, or Corpuſcles, inconceivably ſmall; 
and to raiſe your Admiration the higher, let 
us make the following Calculation: Suppoſe 
in your own Caſe, that one white Pea will 
produce an 100 in the firſt Year, then thoſe ' 
100 will produce each an 100 more the ſe- 
cond Year, , and ſo in all 10000; thefe 
would produce in the third Year 1900000, 
in the fourth Vear loooodooo, in the fifth 
ear 10090900000, and fo, on, increaſing 
each. Vear in a geometrical, Proportion, 
whoſe common Ratio is 100; ſo that the 
Product in any Year will be expreſſed dy 
a Number, ponſiſting of an Unit, with ſo 
many Cyphers annexed, as js equal to twice 
the Number *expreſling that Lear; there- 
fore ſuppoſe the Age of the World were 
£673 Years, this preſent | Yer, then all the 
FR aaa from that one Pea to this 
g Time, 
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Time, would require a Number, con- 


ſiſting of 11346 Places of Figures, to ex- 
preſs them: But the Number of Peaſe 


(reckoning 50 to a Foot in Length) which 


would be contained in a Cube circumſcri- 


bing the Orb of the Planet Saturn (which 


Orb is 1554000000 Miles in Diameter) 
would require no more than 44. Places of 
Figures to expreſs them: The Quantity of 
Peaſe hitherto produced would equal ſuch 
a Number of thoſe immenſe Cubes, as 


would conſiſt of 11303 Places of Figures; 
which is vaſtly beyond all Compariſon and 


humane Thought | Beſides the far greater 
Quantity of Haulm, Cods, Roots, Leaves, 


ce. 


A. Well, thoſe who are pleſt with the 


Gift of Credulity to believe any Thing, 


may believe this; for my Part, I think it's 


the greateſt Impoſſibility, chat a ſmall Pea 


ſhould contain the Quantity of Matter be- 
foreſaid, which is ſufficient to fill Millions 
of Millions of Millions of Worlds. 


B. Then I find there is no making a mo- 


dern modiſh Philoſopher of you, Sir, in 


every Point. 
A. No, I cannot but think in this Caſe 


they are ſome how miſtaken. I remember 
vou told me the Vulgar were often decei- 
ved by Viſion without a Glaſs; and it is 
Poſfible the Learned may ſometimes with 


Pe: Byt leaving this to the Inventors, pray 
what 
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what Kind of Proceſs doth Nature take to 
raiſe the Plant from che Seed in the | 
Ground ? 

B. The Method of Nature here (as in 
all her other Works) 1s molt admirable, as 
will appear in the curious Mechaniſm and 
Conſtruction (for Inſtance) of a Bean Root 
(See Fig. XXXVIII.) In that Figure AB 
repreſents the two Lobes of the Bean flirt, 
which are joined together by a little white 
Sprig in O; in each Lobe you ſee the 
Branches ana, of that called the Seed Root 
ee, every were diſplayed through the Body of 
the Bean: Theſe Branches of the Seed 
Root ee feed the little Sprout, or Earth 
Root oc (deſcending downwards) with the 
Palp or Matter of the Bean (prepared by 
the Ferment of the Earth) till the faid 
Earth Root is capable of penetrating the 
Earth, and extending its Parts ſufficiently 
enough to extract, for it ſelf and the Plant 
it is to ſuſtain, Nouriſhment from the 
Jjuices and Moiſture of the Earth: For 
from this Earth Root there ſpringeth up- 
ward the Sprout F, called (by Dr. Grew } 
the Pluma, or Feather ; and in this Pluma, 
and che Earth Root together, is contained 
in Miniature all the future Plant. 

A. Why then it appears, that the Mat- 
ter or Pulp of the Bean ferves much the 
ſame Purpoſe to the Sced Root, as the Volk 


171 an Egg t. to a Chick therein; or as the 
Earth | 
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Earth doth afterwards to the Radicle, or 
Earth Root it ſelf. 

B. Yes, it doth ſo; and having enabled 
the Earth Root to ſhoor into the Earth in 
order to procure its own Nouriſhment, It is 
then, by Means of the Seed Root, turned 
to the Uſe of the Pluma; cauſing it alſo to 
ſprout upwards, in Order to become A 
Trunk hereafter. 


A. Pray what does become of thoſe Seed 


Lobes AB, when the Earth Root no longer 


requires their Uſe ? 
B. They are, in moſt Seeds, carried up- 


wards with the Pluma out of the Earth, 


after which they compoſe the Seed Leaves, 


as they are called, as in Cucumbers and 
French Beans, we ſee them. 

A. What is the Uſe of thoſe Seed 1 
to Plants? 
B. The Effects and Uſes of theſe Seed 
Leaves (faith the learned Maiphigi) are to 
Neceſſary, that if they are pulled off, the 
Plant will not grow; or if ir ſhould any 


way increaſe, ic won't be compleat, but 


always defective. The Learned are divided 
as to their particular Uſes to Plants. 

A. Well, pray, in the next Place, pleaſe 
to let me know particularly in what Man- 
ner the Root of the Plant procures Nouriſh- 
ment for its Growth and Increaſe ? 


B. In Order to this, I muſt ſhew you the 


Make and Conffrugaan of the Root, and, 
"I as 
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as it were, anatomize the ſeveral Parts to 


your View; and then point out their Uſes. 


To this . I ſhall chooſe two Roots, vig. 
2 Root of Wormwood, as Fig. XXXIX, and 
a Horſe-Radiſh Root, Fig. XL; in each of 
which, T repreſents the Root cut tranſ- 
verfly as it appears to the naked Eye : The 


other great quadrantal Figures; are each a 


Quarter of the aforeſaid Section T, mag- 


Parts, of Which it is compoſed, and by 
which Vegetation is performed. 


A. And does this Glaſs, indeed, thus 


magnify and iplarge the ſmall Section T ? 
What wonderful Diſcoveries have been re- 
ferved for this curious and inquiſitive Age! 
Pray defcribe to me the different Appear- 
ances of thoſe magnified Sections. 

B. I will in the following Order. 1. Ab 


zs the Skin or Rind, or outward Membrane 


including the Roar. 2. From A to C in 


the Wormwonod Root is the Bark, which is a 
membranous Subſtance, conſiſting partly of 


a great Number of little Bladders or Ve- 


ficles BBB; the tame is repreſented by AB 


in the Horſe- Radiſb Root: It alſo conſiſtęth 
in Part of a lignous or woody Subſtance, 
as from B to L in the Root laſt named. 
3. The Wood of the Root is all that Part 
detween Band E in the Hor/e-Ragiſh Root; 


_ tram CC, to the very Center in the 
=. Wort 


nified to the Sight by a Microſcope; which 
thus inlarged, ſhews the various organical 


I SPIT. ͥ ⁵ ↄ ] ᷣ ͤudũu Wo GE i : 98.” 
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Wormwood Root. 4. The Wood of the 
Root conſiſteth alſo of two different Sub- 
ſtances, viz. a lignous One, properly the 
Wood, as EEE; and a parenchymous One, 
like that of the Bark, as DDD, inſerted re- 


gularly between the Portions of Wood; 


theſe are very diftin& in the WWormwood 


| Roar, but in the Radiſh Root, and in ſeve- 


ral others, they are not ſo viſible. g. In the 


| Wood you fee the Orifices of ſeveral Tubes, 
or hollow Veins aaaa, which are the 


Mouths of Air Veſſels. 6. From G © E, 
in the Radiſh Root, is another little Circie 
of Veſſels, like thoſe of the Bark. 7. Laſt- 
ly, from E.to the Center, in the Radiſb 
Root, 1s the Pith, which conſiſteth of che 
ſame parenchymous, or ſpongy Subſtance 
of Bladders, as doth the Bark, and Part of 
the Wood; bur the Pith is not common to 


all Roots, as you ſee there is none in che 


HWormwood Root. i 
A. And, pray, what is che Uſe of the 

ſeveral Parts of the Root now deſcribed ? 
B. The Bladders in the Bark render it a 


ſpong y Subſtance, which therefore is fic to 


imbibe and ſuck up the watery Parts of che 
Soil, which are impregnate with the Prin- 
ciples of vegetable Life and Growth : This 


| impregnated Water imbibed by, the Bark is 


what we call the Sap; the Skin of the 
Root ſerving as a Filtre, to ſtrain and puri- 
iy it at its firſt Entrance. 2. The Sap thus 

Res | ſtrained 
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trained and imbibed, doth ferment in the 


Subſtance of the Bark, whereby it becomes 


farther prepared, and ſo doth more eaſily 
inſinuate it ſelf into the parenchymous Sub- 


ſtance of the Root; whereupon, partly by 


the Appulſe of freſh Sap, and partly by the 
pulſive Motion of the tenſed Bladders of 
the Parenchyma, the Sap is forced thence 
into the other Parts of the Root; and is ſtill 
more and more ſtrained in its Paſſage from 
Bladder to Bladder. 3. The Sap thus di- 
ſtributed through the whole Root, "_ 
ſupply its organical Parts with thoſe Frin 
ciples of Nouriſhment which every one re- 
quires; and thus the Root, by the conſtant 
Application of choſe nutricious Principles, 
receives its Increment, Solidity and Growth, 
or vegetative Life and Motion, in every 
Part. 

A. Pray, to what end, do thoſe you call 
Air Veſſels ſerve ? 

B. In them is contained a proper Kind of 
lecoiable Air or Vapour, which ſerveth to 
ferment the Sap now entering the lignous 
Part, the better to qualify it for Aſſimilati- 
on, or uniting therewith, 

A. Why, I pray, do the Roots of ſome 
Plants yield a milky Juice or Liquor, and 
others a clear watery one, when cut? 

B. Becauſe that in each Root, the Fluid 
or Liquor of each organical Part is made 


7 by different Filtration of the Sap 
through 
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through the Sides thereof; therefore thoſe 
which ſtrain more freely the aqueous or wa- 
tery Part of the Sap, contain a Lympha or 
clear Water, and are hence called Lymphe- 
dufts ; and where theſe are moſt numerous 
in Roots, ſuch Roots when cut will bleed 
a Lympha. As on the other Hand, - thoſe 
Veſſels, which are diſpoſed to admit the 
oily or balſamick Part of the Sap moſt co- 
piouſly, are called lactiferous Veſſels ; and 
Roots, which contain a great plenty of | 
thoſe, will when cut bleed a milky, oily or 
balſamick Liquor. "7 

A. When the Root is thus formed, and 
inſtructed with all its ſeveral Organs of Ve- 
getation, as you have now related; pray 
which is the next Step which Nature takes 
in the Production of the Plant? | 

B. The Root being now. become the 
Procurator for the future Plant, doth by ex- 
ttacting from the Earth, by its ſucciferous 
Veſſels, proper vegetable Juices and Ali- 
ment, adminiſter or communicate the ſame: - 
to the Pluma, or Seed Plant ( ſuſtained till 
now from the Subſtance ef the Seed by 
the Seed Root, or Seed Leaves) and there- 
by cauſeth it to ſhoot forth vigorouſly and 
increaſe, and gradually to ſwelt out or un- 
fold all its Blades, Branches, Budds, Leaves, 

Flowers and Seeds again, from various Parts 

of 1ts Stalk or Trunk. | ts 
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A. Then, I ſuppoſe, the ſame Mecha- 
niſm, or Apparatus of organized Parts, is 
continued from the Root to the Trunk or 
Stem of the Plant, for the Communica- 
tion of this vegetable Suſtenance ; is it 
not ? | 9 

B. Ves; and that you may ſee it is ſo, I 
have taken Fig. XLI from Dr. Grew for 
your Satisfaction: In which, T repreſents 
one Quarter of a Section of a hazel Branch 
as it appears to the Eye; AGB is the ſame 
as it appears through a good Microſcope 
wherein AB is the Skin; ABCD the Bark; 
QQQ the Parenchyma of Bladders, or 
Sap Veſſels; HI a Ring of a ſpecial Sort of 
Veſſels; PP common Sap Veſſels; CDEF 
the lignous Subſtance, or Wood, of three 
Years Growth; KLFE the Wood of two 
Years; MNEF the Wood of the firſt Year; 
XX the parenchymous Inſertions; O the 
Pich full of Veſicles; the black Parcels are 
the ſolid Wood; and thoſe numerous Holes 
appearing all over the ſame, are the Mouths 
of Air Veſſels: Thus you ſee the organical 
Conſtitution of the Stalk or Trunk, is the 
ſame with that I before ſhewed in the 
Root. 1 | | 

A. It is ſo, indeed, and I am ſurprized 
to ſee ſuch wonderous Contrivance and 
Analogy in the Organization of Vegetables! 


But, pray, go on. 


B. The 
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B. The nutricious Sap aſcendeth the firſt 
Year of a Plant's Growth by the Veſſels of 
the Pith; after which it becomes dry, and 
ſo continueth. 2. The next Part, through 
which the Sap riſeth, is the Wood, by the 
Air Veſſels, and that only in the Spring. 
I chird Part, by which it aſcends, 1s 
the Bark, as beforeſaid, the greateſt Parc of 
the Year ; and this is the general Theory of 
the Motion of the Sap. 

A. But, firice both Root and Branch con- 
tain Air Veſſels, pray in what Part of the 
Plant doth the Air firſt enter it? 

B. The chief Entrance of Air is at the 
Root, along with the Sap; but it alſo en- 
ters more or leſs at the Trunk, Leaves, Se. 
Parts of the Plant: The Air, or airy Part 
of the Sap, being thus raiſed in its proper 
Veſſels, is filtred through the ſame into the 
Veſicles of the parenchymous Inſertions in 
the Wood ; and thus is diſtributed through 
all the Parts of the Plant or Tree. h 

A. Pray why are the Stalks of ſome 
Plants hollow within ? 

B. Partly for the more expedient Ripen- 
ing of the Fruit or Seed, which is better 
effected by a more plentiful Supply of Air 
by theſe hollow Trunks; and partly for the 
better determining the true Age of the 
Plant; for the Air in this Hollow, by dry- 
ing up the Sap, ſhrinketh the Sap Veſſels 


ſo Tar as to hinder the Motion of the Sap ; 
=D there- 
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therein ; whence the Plant muſt periſh-of 


Courſe : Hence it is, that the greater Part 


e of annual Trunks are hollow. 


A, Pleaſe next to ſay, whence the Form 


or Figuration of the Trunks of Plants and 


Trees 2 ? | 
B. Chiefly from the Air in the Air Veſ- 


ſels: Thus almoſt all Shrubs have a greater 
Number of Air Veſſels, and thoſe of a 

ſmaller Size; which therefore moſt eaſily 
yielding to the magnetick Attraction of the 


external Air, do conſequently ſpread much 


abroad: By which Spreading the Air Veſſels 


do ſooner, and more eaſily ſtrike into the 


Bark, and fo produce collateral Budds and 
Branches, and that upon the firſt Riſing of 
the Plant from the Root; and thus it be- 
comes a Shrub: But, if the ſaid Air Veſſels 
are very large, as in Oak, Walnut, Elm, c. 


they will not ſo eaſily yield or ſhoot out col- 


laterally; and ſo the Trunk grows up taller 


and more entire. 


A. Pray why do ſome Trees run up ſo 
very ſlender, and others ſo very thick and 


big? WY | 
B. This is from the Poſition of the Air 


Veſſels; for where they lie moſt circular 
round the Center, in Form of Rings, as in 
Elm and Aſh, there the Tree in proporti- 
on grows more tall and taper, and leſs. 


thick: But the faid Veſlels ſpread more 
broad, and are poſtured in Lines from the 
n WE Center, 
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Center, as in Oak, &c. then the Tree grows 
very thick; in this Caſe the diametrical 
Growth of the Wood being more promo- 
ted than in any other: For which general 
Reaſon alſo Trees grow round or angyzar. 

A. Pray how comes it to pals, that ſeveral 
Stalks of Plants have Joints or Knots? And 
What is their Ule ? 
B. Becauſe in forming the Branch or 
Blade, both the cortical and lignous Sub- 
ſtance thereof are, upon their ſhaoting 
forth, divaricated from their perpendicular 
Poſture, to a croſs Poſition, and as they 
with the other grow and thrive: together, 
they bind and throng each ether into a Knot. 
The Uſes of Knots are two, vis, for 
ſtrengthning the Stem; and for finer 
Growth; for the Knots ſerve to ſtrain and 
tranſmit the Juices more refined to the 95 
per Parts, and to the Fruit. 

A. How do you account for the Produ- 

ction and Texture of the Leaves? 
B. The Parts of the Leaf are fobſtan« 
tially the ſame with thoſe of the Branch; 
its Skin is the Continuation of thar of the 
Branch; the Fibres or Nerves diſperſed 
through the Leaf, are only Ramifications 
of the Branch's Wood, or lignons Body; 
the parenchymous Subſtance; which lie s be-- 
tween the Fibres, is nothing but the Conti» 
nuation of the cortical Body, or Subſtance 
of the Bark, ſpread through the ſame. 
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A. Pray what is the Uſe of Leaves? 
B. Firſt, for Protection which they af- 
ford to each other, and to the Flower in 
the Bud; as alſo to the Fruit it ſelf in ſome 
Plants. Secondly, for Augmentation; for 


the Capacity for the due Spreading! and 


Ampliation of a Tree or Plant are its 


Leaves. Thirdly, they ſerve to the greater 


Purity and Preparation of the Sap; the 


grofler Parts of which, are retained in the 
Leaves, while the more elaborate and eſ-— 


fential are ſupplied to the Flower, Fruit, 


and Seed, as their proper Aliment. Feurthly, 
They ſerve to Perſpiration; for thoſe Ori- 


fices, obſer ved to be in Leaves, perform the 
fame Functions in Trees as the Pores of the 


Body do in Men ; 1 that is, to cauſe an in- 


viſible Perſpiration in Plants. 


A. Pray what do you blots concerning 


the Flowers of Plant? 
B. In the Flower may be obſerved: 


1. The Empalement, or Galyx, or the Cup, 


which containeth the Flower, and is deſign- 


ed for the Guard and Security of the other 
Parts of the Flower. 2. The Foliation, or- 
Compoſure of Leaves, which are of divers 
Forms and Colours; whoſe conſtituent 
Parts are the ſame as thoſe of the Leaves, 


viz. Skin, Parenchyma, and Air, and Sap 
Veſſels. 
Attire that is, thoſe fine upright Stems 
with their Apices, _ the Stile in the very 


Within the Foliage ſtands the 


Mid dle | 
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Middle of all; and theſe are rhe general 
Parts of which the Flower doth conſiſt. 

A. Pray can you tell the Uſes of thoſe 
ſeveral Parts of the Flower? 

B. The Empalement, as I ſaid, is for the 
Security of the Flower in Embryo, and 
afterwards for the Support of the Foliage, 
to keep the Leaves of the Flower in due 
and decorous Poſture, which would other- 
wiſe hang uncouth and taudry, as a Lady 
without her Bodice. The Foliage, or 
Leaves of the Flower, defend the Attire, 
and in ſome Plants the Peu it alſo r 
for the further Refining and Separation of 
proper Parts of the Sap for the perfecting 
the Seed. The Attire is an Ornament and 
Diſtinction in Flowers. It ſupplies alſo 
divers Kinds of ſmall Animals with Food, 
which harbour therein; that is, in the 
Hollowneſs of the Stile. Laſtiy, it is ſup- 
poſed, it alſo ſerveth as a Male Sperm to 
impregnate and fructify the Seed. 

A. What is the Nature and Compoſition 
of Fruit, I pray you? |, 

B. The general Nature and Compoſition 
of all Fruit is one and the ſame ; that is, 
their eflential and truly vital Parts are in all 
the ſame; and but the Continuation of thoſe 
which I have already obſerved to you do 
conſtitute the other Parts of the Plant. 
Bur, by the different Conſtitution and Tex- 


tures of theſe Parts, divers conſiderably 
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different Fruits reſult, as Apples, Pears, 
Plumbs, Nuts, Berries, &c. 

A. Pray what are the particular Parts 
which compoſe thoſe different Fruits? 

B. The Apple doth conſiſt of theſe four, 
wiz, The Pilling, the Parenchyma, Ane 
chery and Coar. The Pear hath five di- 
ſtint. Parts; the Pilling, Parenchyma, the 
Branchery, Calculary and Acetary. The 
Plumb (to which the Cherry, Apricot, 
Peach, &c. may be referred) conſiſts of 
four Parts; the Pilling, Parenchyma, 
Branchery and Stone. The Berry conſiſteth 
of four Parts; the Pilling, the Parenchy- 
ma, Branchery and Seed. The Nut oon 
ſiſteth of three Parts; the Cap, the Shell 
and Pith. All which are largely treated of 
by Dr. Grew in his Anatomy of Plants. 

A. Pray (to be ſhort) what are the prin- 
wie Uſes of Ftuit ?; 

B. The Uſe of Fruit is g id For, 
felt, it ſerveth Man (and I may ſay Beaſt) 
as à delicious and pleaſant Meat or Food; 
beſides the various Purpoies of Medicine. 
Secondly, It ſupplies the Seed with a due 
and moſt convenient Sgp ; the Fruit doing 
lhe ſame Otice to the Seed, as the Leaves 

do to the Fruit, vig. that by a due Purifi- | 
cation and Exaltation of the Sap, the Seed „ 
may obtain its Ferfection. 

A. Pray, what is the Seed ip its Stare of 
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B. As the Original, ſo the ultimate End 
and Perfection of Vegetation is the Seed. 
How it hath been in its State adapted to Ve- 
getation we have already ſeen. Its State 
of Generation is as follows: The Sap, ha- 


ving in the Root, Trunk and Leaves, 


paſſed divers Concoctions and Separations, 
is now at laſt, in ſome good Maturity, ad- 
vanced towards the Seed. In the Fruit, as 
was ſaid, it is ſtill farther prepared, and the 
more eſſential Part is tranſmitted into that 
particular Part of the Branchery, called the 
Seed Branch; which, becauſe it is a good 
Length, and very fine, doth yet farther 


maturate the Sap in paſſing through it: In 


this mature State it is conducted through 


the Seed Branch into the Coats of the Seed, 


as into the Womb. The meaner Part of 
the Sap to the outer Coat, the more fine 
is tranſmitted to the inner Coat, where it is 
farther prepared by Fermentation; and 
thence is filtred through a fine Skin into 
the inmoſt Part, or Concavity of the old 


Seed, and chere becomes a Liquor apt for 


the Subſtrarum of che future Embryo Seed: 


And how that is particularly perfected 


would be long to relate, and, perhaps, not 


exactly known to any; wherefore 1 ſhall 


deſiſt l any Thing farther on this 
Head. 


A. But, pray Sir, before you quite diſ- 


miſs the Subject of Plants, pleaſe to let me 
8 4 | Know 
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know what you think of Muſhrooms, and 
thoſe fungous Excreſcences adhering to the 
Sides of Trees? 


B. Muſhrooms, Moſs, and other fun- 


gous Subſtances, are a ſpurious Kind of 
Plants; or which may be called excremen- 
titious Plants; ſince they ariſe intirely from 
the Bodies of other Plants, or from a Kind 
of viſcous Mucilage of the Earth ; They 
grow indeed, and have Roots, ſome inſerted 
into the F ibres of the Plant producing 
them, as Miſletoe is radicated into the Fibres 
of the Oak; and NA to the Fibres of the 
Barks of Trees. Muſhrooms ariſe from va- 
rious Matters in Earth or Wood, and are 
found to conſiſt of a vaſt Bundle of Fibres, 
proceeding from the Subſtance on which 
they grow; theſe make the Stalk, and 


thence divaricating ſpread and extend them- 


ſelves into a ſpherical Canopy, or Head, 
which contains a ſucculent Parenchyma ; 
on the under Part of which, J am apt to 


think, the Seed may be produced (chough 


none hath hitherto been ſeen) which being 
wafted about by the Wind, falls in divers 


| Places of the Earth, and thieves takes Root 


and grows: Thus Maj undoubredly bears 


Seed, by which the various Sorts thereof 
are propagated; though for their Smiall- 


neſs they cannot be ſeen. But it is. now 


Time to divert our Diſcourſe to another 


Subject : If your Curioſity leads to a far- 
Py ther 
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Philoſophy of Animals. 265 
ther Enquiry about theſe Matters, you may 
at your Leiſure conſult the Works of 
Dr. Grew, Monſ. Malphigi, Lewenbock, 
Ray, Clerck, &c. which will give you Sa- 
tisfaction at large. 


A. I am greatly obliged to you, Sir, for 


this conciſe and regular Epitome of the 
Science of Vegetation; and conſequently 


the true Theory of Plants: I never under- 


ſtood ſo much before, nor, indeed, have I 
Time49 peruſe voluminous Authors, 


Oi * 


Cap, V. 
Zoography, or the Philoſophy of Ani- 


mals; of the humane Body, and its 


— — 
* 


ſolid and fluid Parts; a Survey of 
the Nature of Beaſts, of Forl, of 


Fiſh, of Inſects, of Reptiles, of Shell- 

Animals, &c. of Health, Diſeaſe, 
I dzgilance, Sleep, Dreams, Hunger, 
1 hirſt, Death. 


A. R A Y what is the. Etymology of 
the Word Zoography ? 

B. It is compoſed of the Greek Zu, an 
Animal, or Living Creature, and Teen, 
a Deſcriptien ; and thence it imports a phy- 

ad ſiological 
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| ological Deſcription of the Nature and 
Properties of a Living Creature, which 
we call by the general Term Animal 


A. What are the general Diviſions of this 
Part of Pbilſopbhy? 


B. I ſhall here divide it with Reſpect to 
the different Perfection of Animals, viz. 


＋ 1. Anthropography, concerning the hu- 


mane Pody. 
2. Zoography, of the Bodies of Brutes in 
articular. 
- Ornithography, of the Nature of Birds 
or Fowl. 
4. Icbtbyegraply, ot the Nature of Fiſh. 
5. Entomategraphy, of the Nature of In- 
ſects. 
6. Herpetegraply, of the Nature of Rep- 
tiles. 
* Zoophytography, of the Nature of 
Shell-Animals. 
8. Symptomatography, of the various Ac- 
dents common to animal Bodies. 


A Pray what do you particularly include 
under the firſt Divifion, which you call 
Anthropography ? 

B. A brief phyſiological Deſcription of 
all . component Parts of the humane Bo- 
dy; which Parts are of two different Kinds, 
VIZ. Solids, and Fluids. 


A. Which 
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Of the Parts of the Body. 267 

A. Which are the ſolid Parts of the hu- 
mane Body? 

B. Thoſe which follow: 1 | Bones: 2. Car- 

tilages. 3. Ligaments. 4. Muſcles. 5. Ten- 

dons, 6. Membranes. 7. Nerves. 8. Ar- 


teries. 9. Veins. 10. Ducts, or fine tubu- 


lar Veſſels of various Sorts. Of theſe ſimple 
Solids thoſe more nn Organs of 
Life do conſiſt. 

A. Pray which are choſe compound Or- 
gans of Life? 

B. The Brain, and Cerebellum ; the 


_ Lungs; the Heart; the Stomach ; the Li- 
ver; the Spleen ; the Pancreas; the Kid- 


neys; the Glands ; the Inteſtines; together 
with the Organs of Senſe, viz. the Eyes; 
the Ears; the Noſe ; the Tongue. 

A. Which are the fluid Parts of the hu- 
mane Body ? 

B. They are theſe: 1. The Chyle. 2. 
Blood. 3. Saliva, or Spittle. 4. Bile. 5. 


Milk. 6. Lympha. 7. The Semen. 8. The 


pancreatick Juice. 9.” Urine. 10. Phlegm. 
II. Serum. And, 12, The aqueous Hu- 
mour of the Eyes. 

A. Pray what is a Bone, and how gene- 
rated? 

B. A Bone is a e of hard Fibres, 


tied to one another by ſmall rranſverie 


Fibres. In the Fætus thoſe Fibres are po- 
rous, ſoft, and eaſily diſcerned; it is proba- 


ble 
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ble they are nouriſhed by the ſerous Part 


of the Blood. As their — fill up with a 
Subſtance of their own Nature, ſo they i 


In- 


creaſe, harden, and grow cloſe ; thus when 
the Pores are full of this Subſtance, the 
Bones are grown to their utmoſt Extent, 


Hardneſs and Solidity. 


A. Are there not divers Sorts of Bones 


in the Body ? 


B. Yes; ſome are hollow, and filled with 
Marrow; others are ſolid clear ear through; 
ſome are very ſmall, others very large; 
ſome are round, and others flat ; ſome are 
plane, others convex, or concave ; where 
they are joined to each other, they make the 


various Joints throughout our Bodies. 


A. Pray what is the Ule of the Bones? 


B. They are in us, as the Timber in the 
; the Uſe of which 1s to give 


Buiiding 


Strength, Firmneſs, Solidity, Fenn and 


Beauty to the Whole. 


A. Pray can you tell the N 8 of 


Bones in a humane Body ? 


B, Dr. Keil has reckoned 245; 3 
| Sake them to be 249, viz. In the Skull 14; 
in the Face and Throat 46; in the Trunk 


67; in the Arms and Hands 62; in the Legs 


and Feet 60. 


A. What doth a Bone er by a chymica 


* 


B. They 
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Bones, Cartilages and Ligaments. 269 
B. They produces much volatile Salt and 


Spirit, which are very ſubile and penetra- 
ting; ſome Sulphur, very ſtinking; a lit- 


tle Phlegm, and much Earth; 


A. What is that Part you « an a Carti- 
lage, I pray you) 
B. A Cartilage, or Gaidle. is a e 
and ſolid Body, ſofter than a Bone; in it are 
no Cavities or Cells containing Marrow, 
nor is it covered with any Membrane to 
make it ſenſible as are the Bones. The Car- 


tilages have a: natural Reſort or Elaſticity, 


whereby they retrieve their natural Figure 
or Situation. They are chiefly in thoſe 
Places where a ſoft and eaſy Motion is re- 
quired, as in the Ears, Noſe,: Wind- pipe, 
Sc. They cover alſo che Ends of all the 
Bones that are N together for. NS- 
tion. 

. Pray what are their ant = 

B. They are appointed for chel ſpecial 
Structure of ſome Parts, as the Ears, Noſe, 
Sc. and for the eaſy Motion of the Bones 
in the Joints. 

A. What, pray Sir, do yo call a Ls 
ment? 

B. A Ligament hath its Name 4 FIR 
go, t bind, and is a white fol id Body, ſofter 
thai a Cartilage, yet harder than a Mem- 
brane ; they have no Cavities cotaining 
Marrow, nor any Senſe: Their chief Uſe is 
to bind and faſten the Bones (in their Arti- 

culation) 
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culation ) together, leſt they ſhould be dif- 
placed by any violent Motion. 5 
A. Pray what is a Muſcle ? 
B. A Muſcle is a Bundle of fleſhy, and 
often tendinous Fibres; of which all in the 
ſame Plane are parallel to one another, and 
are all incloſed by one proper Membrane. 
The fleſhy Fibres compoſe the Body (called 
the Belly) of the Muſcle; and the tendi- 
nous Fibres, the Extremities: Thus, in 
Fig. XLIL, AB is the Belly of the Muſcle, 
C is its Head, and D its Tail, pe ten- 


dinous. 


A. How many Sorts of Moſctes are 
there? | | 
. Several: Some being Tow and round, 
as Fig. XLII; ſome plane and circular, as 
Fig. XLIII; ſome broad, whoſe Fibres lie 
ſpiral-wiſe, as Fig. XLIV; ſome broad, 
whoſe Fibres run ſtrait, as Fig. XLV; ſome 
whoſe Fibres lie divaricated, or converge 
from their Beginning to a narrow Tendon, 
as Fig. XLVI; ſome are double, which 
conſiſt of a Tendon running through its 
Body from Head to Tail, and a Row of 
Fibres on each Side, as Fig. XLVII; ſome” 
are yet more double, having two or more 
tendinous Branches running through them 
with various Rows and Orders of Fibres, 
as Fig. XLVIII; ſome have only a ſmall 
long Body, which divides into feveral ſmalt 
Tons at n end, as * XLIX; e 
alld 
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alſo have two Bodies proceeding from one 


Head; and there are others yet of a diffe- 
rent Sort from any here deſcribed. 
A. Pray what is the Uſe of Muſcles ? 


B. They conſtitute the fleſhy Part of our 
Bodies, and give. it that beautiful Form we 


obſerve over all ics Surface. 2. But they 


principally ſerve for animal Motion ; for by 


their Means all the Parts of the animal Bo- 
dy are moved. 
A. Aye, indeed, pray how 10? 


B. Thus; each Muſcle, and every Fibre 


in a Muſcle, hath Nerves, Arteries and 


Veins, attending it; now. by the Rarefa- 
cion of the Blood and Spirits in thoſe Veſ- 


ſels, their Cavities are diſtended ; the Muſ- 


dle muſt then ſwell of Courſe, and ſwel- 
ling, will contract and become ſhorter: 
Therefore the Bone, or Part, into which 


the Muſcle is inſerted, will by this Con- 


traction of it, be drawn or pulled towards 
that Part when the Muſcle ariſes; and this 
is the general Theory of all animal Mo- 


tion. 


there be in a humane Body? 


B. Dr. Keil numerates 4406 ſingle Muſ- 


cles in va whole Body; but others (leſs 


bers. 


A. Pray | 


A. Pray what nen of Muſcles may | 


knowing have reckoned different Num- 
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A. Pray what do you underſtand by 4 
Tendon? 


B. A Tendon is a part conſiſting of net- 


vous Fibres, devoid of any parenchymous 


or fleſny Subſtance, inveſted in a Membrane 


common to all the Muſcles; and form what 
of all 


we call the Head C, and Tail D, 
Muſcles; or thoſe Parts by which chey ar iſe 


from, or are inſerted into the Bones of the 
The Number 


ſeveral Limbs of the Body: 
of Fibres in every Tendon is equal to that 


of the Fibres of the Muſcle, and are the 


ſame Fibres with them; they are thoſe 


white, hard, compacted Bodies, Which 18 55 


vulgarly call Sinews. 


A. What Part is chat you call a Mem- 


brane, pray ? 


here the innumerable Diviſions, Windings, 


ſerpentine Progreſſions, and frequent. Inoſ- 
culations of Veins with Veins, and Arteries 
with Arteries, - make a moſt agrecable Em- 
broidery, and delicate Net- work, covering 


the whole Membrane. 


A Pray, Sir, what is the Uſe of Mem- 


branes ? 


B. To cover and wrap up the Parts; to 


ſtrengthen them RO ſave them from exter- 
nal 


B. A Membrane is a Web of ſeveral Sorts 
of F ibres, interwoven for the covering and 
wrapping up of ſome Parts; hence they 
are elaſtick, and of àn exquiſite Senſe; 
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nal Injuries ; to preſerve the natural Hear ; 


to join one Part to another; to cauſe an 


exquiſite Senſe; to ſeparate a Humour 
(by its Glands) for moiſtening the Parts, 
&c. 

A. Are there not inert Kinds of Mem- 
branes ? 

B. Yes; as the Scarf-skin, covering the 
whole Body; the Skin of che Body it ſelf; 


the Meninges of the Brain; the Pleura in 
the Breaſt ; the Pericardium involving the 


Heart; the Perioſteum inveſt ing the Bones; 
the Tunicles, or Coats of the Veſſels, as 
the Stomach, Bladder, Veins, Arteries, In- 


teſtines, Teſticles, Sc. are all Membranes 


of different Kinds. 

A. Pray what do you call a Nerve ? 

B. A Nerve is a long and ſmall Bundle 
of very fine Pipes, or hollow Fibres, wrap- 
ed up in the Membranes of the Brain, from 
whence they have their Beginning. 

A. What do you find to be the Uſe of 
the Nerves ? 


B. It is very probably ſuppoſed, they are TY 
| the immediate Organs of all Senſation ; for 


to every external Organ of Senſe, as the 
Eye, the Ear, the Noſe, the Tongue, are 
detached one or more Pair of thoſe Nerves 
from the Brain; alſo thoſe Nerves, which 


proceed from the ſpinal Marrow, are ſpread. 


through all Paris of the Muſcles and their 
Membranes, and to every Point 3n the Su- 
+ Perficies 


ö 
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perficies of the Body; and thereby make 


the whole ſenſible. 


A. Pray by what Means do the Nerves 


render the Parts ſenſible ? 
B. Ic is imagined, by the Motion of an 


exceeding fine and inviſible Fluid they con- 


tain, called the animal Spirits; by which 
Impreſſions are communicated to the Mind 
( whoſe Seat is in the Brain) from all Parts 
of the animal Body. 

A. How many, or what Quantity of 
Nerves may there be in the Body? 

B. There be ten Pair, which proceed 
from the medullary Subſtance of the Brain, 
which are chiefly diſtributed to all the Parts 
of the Head and Neck; from the ſpinal 
Marrow there proceed through the Verte- 
bre, thirty Pair to all. the other Parts of 
the Body and thus in all there are forty 
Pair; for they come forth en by 
Pairs. 

A, Pray what do you call Arteries ? 

B. They are thoſe Pipes, Tubes, or Chan- 
nels, which. convey the Blood from the 
Heart to all Parts of the Body. 

A. Fray what is their Compoſition. or 


Texture ? 


B. They conſiſt, or are compoſed of 


three Coats, viz. 1. The firſt ſeems to be 
a Web of fine Blood Veſſels and Nerves, 


for nouriſhing the Coats of the Artery. 
2. The Second i is made =P of circular, or ra- 


— 


2 mm wn © A 
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ther ſpiral Fibres; of which there are more 

or fewer Lays, according to the Bigneſs of 
the Artery. 3. The third and inmoſt Coat 
is 2 fine, denſe, tranſparent Membrane, 
which keeps the Blood within its Channels; 
the Arteries branch out into various Rami- 
fications, and become invifibly ſmall at 
laſt. 

A. Pray whence is that Pulfation we find 
in ſeveral Parts of our Bodies ? 

B. This is a Motion of the Arteries only; 
the Blood being ejected from the left Ventri- 
cle of the Heart into the great Artery, ſome 
and ſome at a Time, preſſeth the Sides of 
the Artery, and cauſes an intermitting Di- 
lactation thereof; which is continued by the 
conſtant pulſive Motion of the Blood, and 
the Spring or Elaſticity of the Artery, act- 
ing on it; hence therefore enſues a conſtant 
alternate Dilatation and. Contraction of the 
Coats of an Artery; and is what we proper- 
ly call the Puiſe. 

A. Pray what is the Difference between 
Arteries and Veins? 

B. Veins are only a Continuation of the 
capillary Arteries at their Extremities, and 
convey the refluent Blood back again to the 
Heart; in their Return they unite their 
Channels as they approach the Heart, and 
form at laſt the three large Trunks, v2, 
the Vena Cava 2 Deſcendens, and 
the Vena Porta, as they are called. 

4 A. And, 
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A. And, pray, how pots it that 
i have no Pulſe? 

B. Becauſe the Blood is poured into 
them at the Anaſtomaſis in one continued 
even Stream; and becauſe it moves from a © 
narrower Channel to a wider; the Preflure 
of the Blood againſt the Sides of the Veins 
being leſs than that againſt che Sides of the 
Arteries. 

A. Pray what do you call thoſe Ducke 
or tubular Veſſels, you mentioned under the 
laſt Head of ſolid Parts? 

B. Thoſe ſmall, fine, hollow Pipes or 

Tubes diſperſed through all Parts of the 
Body; which convey, ſome a Lymph, cal- 
led Tympbæducis; others a milky Liquor, 
called lacteal Veins; and others, convey 
other Juices and Humours of the Body to 
their proper Places. 
A. Having thus heard you on the Nature 
and Uſe of the more ſimple Solids ; I ſhall 
be obliged to you for a ſmall Account of 
the more compound ſolid Parts, which you 
call the great Organs of Life : And, peay, 
what is the Nacure of the Brain. 

B. The whole Subſtance of the Brain is 
divided into two Parts; that which lies in 
the Fore- part of the Skull, called the Cere- 
brum; and that lying in the Back- part, 
called the Cerebellum. In the Cerebrum, or 
Fore-part of the Brain, there are obſerved 


two Kinds of Subſtances, the external and 
inter- 
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internal; the external Subſtance is ſoft, 
glandulous, and of the Colour of Aſhes; 


this Part receives the capillary Branches of 
the Veins and Arteries belonging to the 
Brain, and ſendeth from its little oval 
Glands an infinite Number of Fibres, 
which all together make up the medullary 
Subſtance of the internal Part of the Brain 


and Cerebellum, which going out of the 


Skull, form the Nerves and ſpinal Mar- 
row. 
A. Pray what is the Uſe of the Brain? 
B. The Uſe of the Brain is to ſeparate 
from the Blood. brought thither, the fineſt 


and ſubtleſt Parts thereof, called e Spi- 


rits, by the Glands in the external Part, 
which are received from thoſe Glands by 


the Fibres of the medullary Subſtance, and 


are from thence convey'd by the Nerves. 


(which theſe Fibre: compoſe) to all Part of, 
the Body; giving che Faculty of Senſation 
to the whole. 

A. Pray what is the Nature of the 


Lungs ? 


B. The Subſtance of the Lungs is com- 
poſed of an infinite Number of little Lobes 
or Spheres, of various Figures and Magni- 
tudes, whoſe Surfaces are ſo adapted as ro 
ave: but few and ſmall Interſtices ; theſe 
ſmall Lobes are diſpoſed like ſo many 
Bunches of Grapes on the Sides of the 
Branches of the Wind-pipe; Each little 

1 Lobe 
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Lobe contains within its own proper Mem- 


brane, an infinite Number of ſmall and 
round Bladders, which leave ſmall Inter- 


ſtices between full of ſmall Membranes, 
like thoſe which bind the Lobes together: 


The Extremities of the Branches of the 
Wind- pipe open into the Cavities of theſe 
ſmall Bladders, which are probably formed 


by its Membranes; ; but the fine Blood Veſ- 
ſels are only ſpread upon the Bladders like 
a Net, with frequent and large Inoſcula- 
tions. 
A. Pray what is the Uſe of the Lungs ? 
B. This is the great Organ of Breathing 
or Reſpiration; as the Air by its Weight 
forceth into every Cavity, ſo as ſoon as the 
Fœtus is born it ruſhes into the Cavity of the 


Lungs, and fills the little Veſicles, and by ex- 


tending them compreſſes the ſmall Blood 
Globules in the Veſſels ſpread upon them; 
this Compreſſion is much Sreateſt when the 


Air is expelled out of the Lungs by the 


Contraction of the Breaſt; and by this Com- 
preſſion, the red Globules of Blood, which 
through their languid Motion in che Veins, 
were grown too big to circulate, are again 


broken and divided in the Serum, and ſo 
the Blood is anew made fit for Nutrition 


and Secretion, Dr. Keil alſo thinks that the 
Air doth bereby enter and mix with the 
Blood. Dr. . faith, the elaſtick Glo- 


bulges 2 the Flood are e hereby formed. "oy 
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others hold other Opinions of the Uſes of 
Reſpiration, But I think it ſtrange, that 
Etmuller, amongſt his 14 Ufes thereof, has 
not mentioned the vital Spirit of the Air, 
which probably is thereby intermixed with 
the Blood, and diffuſed through all the Bo- 
dy, and is therein the Principle of animal 
Life ; fince it is well known Animals can- 
not live in Air deprived of this Spirit. Nei- 
ther has Mr, Derham hinted herear. 

A. Pray what is the Nature and Com- 
poſition of the Heart? 

B. The Heart (ſaith Boerhave) and its 
Auricles are real Muſcles, and act with a 
muſcular Power; for all the Fibres gradual- 
ly growing ſhorter diminiſh the Length of 
the Heart and increaſe its Breadth ; they 
accurately ſtreighten the Cavities of the 
Ventricles; dilate the tendinous Mouths of 
the Arteries ; determine the Valves of the 
Mouths of the Veins for the Stoppage of 


their Contents; and drive, wich great 


Force, its contained Blood into the dilated 


| Mouths of Arteries; in order to its Cir- 


culation through the Body. 


A. Pray what is the principal Service of 3 2 


the Heart to the humane Body ? 


B. This wonderful Muſcle has two Mo- ; I 


tions, which they call Sy/fole, and Diaſtole; 
the Syſfole is when the Fibres contract and 
{treighren the Cavities ; the Diaſtole is when 
this Mulcle ceaſeth to act; its F ibres return 
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to their natural Site, and its Cayities become 
large and wide. Now the Vena Cava re- 
turning to the Heart, the exhauſted ſuper- 


fluous Blood, with the Chyle newly mixed 
herewith, pours it through the right Au- 


ricle, whence it is detruded into the right 
Ventricle or Cavity of the Heart; by its 
Syſtole it is thence driven into the pulmona- 
ry Artery, which conveys it to, and diſtri- 
butes it through all the Parts of the Lungs; 
the Blood being here by Reſpiration, pre- 
pared, reduced, mixed and impregnate with 
the vital Spirit, and nutricious Principles of 
the Air, is remanded back again by the pul- 
monary Vein to the left Auricle; thence in- 
to the lefr Ventricle of the Heart, which 
is then in its Diaſtole; laſtly, in the Sy/lole 
of this Ventricle, the Blood now refected is 
thruſt into the great Artery, called the Aor- 
ta, which carries it again through all the 
Body: Thus the Heart is the inſtrumental 
Cauſe of the Blood's Circulation. 
A. In the next Place, pleaſe to give me 
ſome Account of the Nature of the Sto- 
mach. 2 ES gu 
B. The Stomach is compoſed of four 
Membranes : The t and inmoſt is a large 


- muſcular Coat, lying in Plaits, and con- 


taining a great Number of Glands, thence 


$ 


called the Tunica Glanduloſa. The ſecond : 


Coat is much finer and thinner; is altoge- 
ther nervous, and therefore of exquiire 
4 * 6 bs th 8 * . oy , v# + Senſe, 
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Senſe. The third Tunicle is made of 7" 
and circular Fibres ; ſo that by this muſcu- 


lar Coat the Ends of the Stomach are drawn 


towards its Middle, and the whole is equal- 
ly contracted. The fourth is the 3 
external Cover of the whole Stomach; 
proceeds from the Peritonæ um. 

A. Pray to what Uſe doth the Stomach 
ſerve ? 

B. The Uſe of: the Stomach is Digeſtion; 


which is the Diſſolution or Separation of 


the Aliments or Food into ſuch minute 


Parts as are fit to enter our lacteal Veſlels, 
and circulate with the Maſs of Blood : This 
is principally effected by the Saliva or Spit- 
tle of the Mouth ; the fermenring Juice in 
the Stomach, ſeparated by its aforeſaid 
Glands; by the Liquors we drink ; and, 
laflly, by the continual Motion of the mulſ- 


cular Coats of the Stomach, whoſe abſolute 


Power is, by Pitcairne, demonſtrated to be 
equal to 1 17080 Pound Weight ; ro which, 
if the abſolute Force of the Diaphragm and 


Muſcles of the Abdomen be added, the Sum 


will amount to 250734 Pound Weight, 
which is above 2238+ hundred Weight, or 
near 112 Tun: No wonder then the very 
hardeſt Diet, or Bones themſelves, ſhould 
ſo ſoon be reduced to a liquid Subſtance, 
we call the Chyle, by ſuch prodigious con- 
ſpiring Forces | 


A. Pray, 
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A. Pray, Sir, what do you make of the 
Liver ? 


B. The common Membrane being raiſed, 


its Subſtance feems to be compoſed of ſmall 
Glands of a conick Figure, and bound to- 
gether by a proper Membrane into ſeveral 
Heaps or Lobes, which, like Bunches of 
Grapes, hang to the Branches of the Veſſels 
(viz. the Vena Porte, and the Vena Cava) 
from which each fmall Gland receives a 
Twig, and the Lobes are tied to one ano- 
ther by ſine Membranes, which fill up the 
Spaces between them; and thus the paren- 
chymous Subſtance of the Liver is formed. 

A. And, pray, what is its Uſe ? 

B. The Vena Porte brings the Blood to 
the Liver full of Bile, for its Secretion by 
the Glands of the Liver ; and the Vena 
Cave carries back the Blood which remains, 


to the Hearr. The Bile thus ſtrainea Froin 


the Blood is, by fmall Veſſels, brought to 
the Gall-bladder, one Part; and the other 


Part is ſeparated immediately into the DuR, 


called the Porus Bilarius; this Duct going 


out of the Liver, joins the Neck of the 
Gall- bladder at ſome Diſtance, and forms 
one common DuR, called the CHoledocbus, 


through which buck Sorts of Bile mix al 
paſs to the Lower-end of the duodenum 
Gur, whereinto it flows in order to mix 
with the Chyle : Thus the Uſe of the Liver 
is to ſeparate the Bile from the Blood. 


I A. Pray 
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A. Pray what 1 is the Nature and Make of 
the Spleen ? 

B. The Subſtance of the Spleen (con- 
tained within two Membranes) is compoſed 


of an infinity of Membranes, which form 


little Cells and Cavities of Git Size 
and Figure, which communicate with one 
another, and are always full of Blood. 


A. Be pleaſed, Sir, to tell me the Uſe 


thereof. 


B. The Ancients knew nothipg of its 
Uſe; nor can the Moderns do more than 
conjecture at it, You may ſee Dr. Keil's 


| ingenious Hypotheſis of its being Nature's 


Store-houſe, in which ſhe depoſites the ar- 
terial Blood for the Uſe of the Liver, in his 
Anatomy-; and the learned Diſquiſitions of 
the great Boerhave on this Subject, in his 


Inſtitut ions, pag. 139. 


A. Pray what is chat you call the Pan- 


creas ? 


B. It is the ſame as is volgarly called the 
Sweet. bread; it is called Pancreas from ay, 
all; and Keezc, Fleſh; as much as to ſay, 
a Part all Fileſp : It is compoſed of an in- 
finite Number of little Glands, it ſelf be- 
ing only a large Gland of the conglomerate 
Kind ; whence its Subſtance, as we find, is 
always ſoft and ſupple. | 

A. Pray what is its Uſe ? | 

B. To ſecern from the Blood brought 
hither a Liquor called the pancreatick 


Juice, 
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Juice, which is conveyed by a proper Duct 
ro the duodenum Gur, there to dilute the 
Coyle. 

A. Pray what is the Subſtance of the 
 Kidneys ? 

B. The Kidneys are : likewiſe two large 
Glands, whoſe parenchymous Subſtance is 
compoſed of an Infinity of very ſmall 
Glands, every where interwoven in the Net- 
like Inoſculations of the fine capillary 
Branches of their Arteries and Veins: From 
each ſmall Gland proceeds a long ſmall 
Tube; rheſe Tubes approaching towards 
the Cavity of the Reins, gather together in 
little Bundles, and form the inner Sub- 
ſtance of each Kidney. 

A. And, pray, is not their Uk to 1 
rate the Urine from the Blood ? 

B. Yes; the Blood being conveyed to 
them by the emulgent Arteries, hath its ſe- 
rous briny Part ſtrained off by their little 
Glands, and then is returned again by the 
emulgent Veins; the Urine thus ſeparated, 
runs down by the Ureters into the Blad- 
der. 

A. Pray what is the Nature and Texture 
of the Glands ? 

B. The Mederns have reduced all the 
Glands of the Body to two Sorts, viz. Con- 
giobate Glands, and Conglomerate Glands, 
| 4 Conglobate Gland i is a little ſmooth Body 
wrapped up in a fing * by which it is 


ſepa- 
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ſeparated from all other Parts, only admit- 


ting an Artery to paſs in, and a Vein and 
excretory Canal, to come out: Of this 
Nature and Sort, are the Glands of the 
Brain, of the Lips, and of the Teſticles. 
A Conglomerate Gland is compoſed of many 
little Conglobate Glands, all tied together 
and wrapped up in one common Tunicle or 
Membrane, whoſe various excretory Ducts 
uniting, form one or more larger Pipes, or 
evacuating Veſſels: Of chis Sort are the 
Breaſts, the Sweet-bread, the Kidneys, &c. 

A. Their Uſe I underſtand is ſecretion 
of Humours from the Blood. 

B. It is fo: Thus, the Glands of the 
Brain ſecern the Animal Spirits; choſe of 
the Mouth, the Saliva, or Spittle; thoſe of 
the Breaſts, Milk; thoſe of the Reins. U- 
rine; thoſe of the Liver, Bile; thoſe of 
the Teſticles, the generative Semen; and 
thoſe of the Skin, the inſenfible Matter of 
Perſpiration, or Sweat. The Number of 
theſe ſmall cuticular Glands is ſomewhac 
wonderful, it is ſuppoſed, that one Grain 


of Sand will cover no leſs than 125000 of 


them; if chen wereckon only 2000 of thele 
Grains to an Inch Square, and allow at a 


Medium the Surface of 2 Man's Body to be 


equal to 14 ſquare Feet; then there. will be 
of thoſe ſmall Glands in the Skin, the Num- 
ber 324000000000 ; each of which con- 

: _ +. cas 
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tain a Pore, or inviſible Spiracle, through 
which we conſtantly perſpire. 

A. Pray what Quantity of Matter goes 
off by this inſenſible Perſpiration ? 

B. Sanctorius tells us, in his Apbori ſins, 
that by weighing himſelf he has found, 
1. That a Man ſleeping perſpires twice as 
much as when awake. 2. That a ſound 
Man in one Night of ſeven Hours Sleep, 
generally perſpires 5o Ounces, or 3 Pounds 
Averdupoiſe, or 4 Pounds Troy Weight. 
3. That ſcarce half a Pound of this per- 


ſpires in the firſt 5 Hours. And we cannot 


wonder hereat, ſince it appears there are 
above three hundred thouſand Millions of 
Pores in the Body of a middle ſized Man; 
through which there mult of Neceſſity go 
off a much greater Quantity than either by 
Stool or Urine, or both together. 

A. Well, I am wonderfully pleaſed to 


know this ſurprizing Part of Philoſophy, 


and do intend for the Sake hereof to buy 
Santtorius's Book: But, to go on, pray 
what 1s the Nature and Uſe of the In- 
teſtines ? 

B. The Inteſtines are a long and large 
Pipe, which by ſeveral Circumvolutions 
and Turnings, reaches from the Pylorus of 
the Stomach to the Anus: They are knit 
all along to the Edge of a Membrane, cal- 
led the Meſentery, and are 6 Times as long 
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as the Body to which they pertain : Their 
Uſe is by a peculiar vermicular Motion of 
their ſpiral- fibred Coats, ro convey along, 
and extrude out of the Body, the Faces; 
or the recrementitious Part of the Food, 
after the Chyle is ſtrained from it. 

A. Pray how many different Organs of 
Senſation are there ? 

B. Four particular Ones, viz. the Eye, 
for ſeeing; the Ear, for hearing ; the Noſe, 
for ſmelling; and the Tongue for caſting : 
And there is one general Senſe, viz. of feel- 
ing, common to all the Parts of the 
Body. 

A. Pray what is the Structure and Uſe of 

the Eye? 
B. This curious and moſt wonderful 
Piece of all Nautre's Works, is admirably 
contrived with various Coats, Muſcles, Vei- 
ſels, and Humours of 3 ſevera) Kinds, for 
the Purpoſe of Viſion: The firſt Humour 
of the Eye is called the aqueous Humour, 
being in all Reſpects like Water, but of a 
ſpirituous Nature; for it will not freeze in 
the greateſt Cold. The ſecond is called the 
chryſtalline Humour, being tranſparent, and 
more. ſolid than either of the other; its 
Figure reſembles an optick Lens, convex 
on both Sides, and its Uſe in the Eye is the 
ſame. Behind this lies the vitreous or glaſſy 
Humour, it is very much like the White of 
an Egg, is in greater Abundance than ei- 
ther 


* * 
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ther of the other, it gives the Eye its ſphe- 


rical Form; and is thicker than the aqueous, 
but thinner than the chryſtalline Humour. 


Next this Humour, on the Bottom of the 


Eye, is ſpread a fine curious Membrane, 
called the Retina, through which are ex- 
panded the medullary Fibres of the optick 
Nerves, which come from the Brain. Now 
the Rays of Light, which come from all 
Parts of any Object, falling upon the aqueous 
Humour of the Eye, are through it fefract- 
ed to the chry/talline Humour, by which as 
a double convex Lens (kept always at a 
proper Diſtance by the g/afſy Humour) they 
are all converged and united on the Retina; 
the Impreſſion thereof, being communica- 
ted to the common Senſory of the Brain by 
the optick Nerves, doth there preſent to the 
Mind the Species and Image of the Object; 
and thus is Viſion performed by Mears of 
the Eye. 8 33 

A. Pray how is the Senſe of Hearing per- 
formed by the Ear? | 
B. I have already told you, that Sounds 
are brought to the Ear from the ſonorous 
Body by Means of the Air; and the exter- 
nal Part of rhe Ear is ſo contrived by its 
Ridges and Hollow, that Sounds, being 
gathered into the Ear as into a Tunnel, are 
thereby directed to the Meatus Auditorius, 
through which they paſs and ſtrike upon a 
chin tranſparent Membrane of an oval 


Figure, 
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Fig ure, ſer a little obliquely acroſs the Paſ- 
> of the Eat; behind this Membrane 
there is a pretty large Cavity, which with 
the faid Membrane, from its Reſemblance, 
is called the Tympanum, or Drum of the 
Ear : In this Cavity are four ſmall Bones, 
which from their Form are called Melleo- 
Jus, or the Hammer ; the Incus, or the An- 
vil; the Stapes, or Stirop; and the Os Or- 
bicularg, or circular Bonz. Within the 
Tympany there are ſeveral other Cavities, 


as the Veſtibulum, the Labyrinth, and the 


Cochlea; theſe internal Cavities are always 
full of Air; wherefore the Sounds in the 


external Air ſtriking on the Drum, move 
the four little Bones in the Tympany, and 
theſe in like Manner move the internal Air, 
which maketh an Impreſſion on the 


fine Branches of the auditory Nerve ſpread 


through the Veſtibulum, the winding Tubes 
of the Labyrinth, and Cochlea; and thus 
a]l Refractions and Modulations of the ex- 
ternal Air become perceptible, and conſe- 
quently all che different Sounds they con- 
vey become audible, and intelligible to the 


Mind, by the Communication of theſe 


Nerves with che Brain, or common Sen- 
ſory. 
A. Pray how is the Seat of Smelling 
effected in the Noſe? : 
B. The Cavity of the Noſe is divided 
into two Parts, we call the Noe/trils, by a 


W Par- 
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Partition, of which the upper Part is bony, 
and the lower, cartilaginous: The upper 
Part of the Cavity is covered with a thick 
glandulous Membrane, above which, the 
olfactory Nerve is finely branched out and 
ſpread over the Membrane of the ſpongy 
Bones of the Noſe, and the other ſinuous 
Cavities of the Noftri/s : Whence the Ex- 
halations of Odours entring the Neftrils 


make their Impreſſions on the Fibres of 


the Nerves, which by their Communica- 
tion with the Brain, excite in the Mind the 
Smel! or Senſation of Odours of every 
Kind. | 

A. And thus, I fuppoſe, you account 
for the Senſe of Taſte in the Tongue. 

B. The Tongue is covered with two 
Membranes; the external is thick and 
rugged, eſpecially in Beafts; the internal 
Membrane is thin and ſoft; upon it appear 
ſeveral Papillæ, or ſmall Riſings, like the 
Tops of the ſmall Horns of Snails ; theſe 


Papillæ are made of the Extremities of the 


Nerves of the Tongue, and piercing the 


external Membrane, are conſtantly affected 
by thoſe Qualities in Bodies, which are 


their Taſtes excited in rhe Mind by means of 
theſe nervous Papillæ; and thus are theſe 


Papillæ the immediate Organ of Taſting. 
A. Pray how is the general Senſe of Feel- 


ing performed ? 


B. Of 


ny 


Smelling, Tafting, and Feeling. 291 


B. Of this a general Account muſt ſerve: 


I have already told you that from the Brain 
and ſpinal Marrow, there iſſue out divers 
Pairs of Nerves, which are 'ramified and 


diſperſed through all Parts of the Body; 


and conſequently no Impreſſion on any 
Point, either on the Superficies, or internal 
Compages of the Body, can be any how 
made, but it muſt immediately affect either 
the Extremity, or ſome Part of a Nerve, 


and is therefore immediately communicate 


to the Brain by the animal Spirits; and thus 
the Mind becomes conſcious of every Mo- 
tion, Affection, or Accident of the Body; 
and this we call the Seſation of Feeling. 
A. Having thus obliged me with an. Ac- 
count of the ſolid Parts, and of the Organs 
and Manner of Senſation, I beg you would 
now proceed to deſcribe the Fluids of the 
humane Body; and firſt, pray, what do 
you call the Chyle ? go 
B. This is a white milk-like liquid Sub- 
ſtance, into which the Food is converted by 
the Concection and Digeſtion. of the Sto- 
mach, as before I told you; the Chyle paf- 
ling by the Pylorus out of the Stomach in- 
to the firſt of the Inteſtines, called the 


Duodenum, in it, and in the next, cal- 


led the Jejunum, it mixeth with the Bile 


and pancreatick | J vice; Dy which Means 


the Chyle uridergoes a. farther Preparation; 
the mote alimentary Part being hereby re- 
ms | UF oa fined 


2 
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fined and ſeparated, is received i into the nu- 
merous Orifices of the firſt lacteal Veins, 
opening into the [aid Inteſtines; by theſe it 
is conveyed. to, and ſtrained. through. the 


Glands of the Meſentery; whence it is re- 
ceived by a ſecpnd Sort of lacteal Veins, and 
-arried to the Baſon, called the receptacu- 
775 Chyli; where being duly - impregnated 
with the Lymph, from the Lympbæducts 
there poured into it, it is thence carried 
upward by the thorack Duct, and emptied 
into the left ſubclavian Vein, where it is 
mixed with the refluent venal Blood, de- 
ſcends into the right Ventricle of che Heart, 
is thence circulated through the Lungs into 
the left Ventricle, and from thence through 
all the Parts of the Body: And this is the 
animal Occono Ly, or ordinary Method by 
which the Blood is renewed, (RL Life con- 
tinued. 5g doe... 
2. Fray "ſhe is the Blood ö 
B. It is a vital Stream proceeding from 
the Fountain of the Heart, and Circulating 
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Aube faith, if it be viewed. with a Micro- 


foße, it appears to conſiſt of ſmall red Glo- 


hules ſwimming 1 in a thin tranſparent Se- 


Tum, And that each Globile 1 1s made up of 


* leffer ones, which reſolved,” take upon 


Them the Nature' of. the Serum, whoſe, Co- 
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the Mixture, Fluidity, Heat, and Redneſs 
of the Blood is owing to, and preſet ved by 
che circulatory Motion chereof. 
A. Pray what is the Rate of the Blood's 
Motion through the Body? ; 
B. Each Ventricle of the Heart will con- 


tain about an Ounce of Blood; the Hearc 


contracts about 4000 in an Hour; hence' 
there paſſeth through the Heart every Hour 
4000 Ounces of Blood, Which is 250 l. 
Weight. Now an Ounce of Blood is equal 


in Bulk to 1.659 Inches; and if we ſuppoſe 


the Heart contracts 80 Times ina Minute, 
then 80 Ounces of Blood Will be equal to 
132.72 Inches, which paſſeth the Heart in 
one Minute. Now Dr. Keil found the Di- 
ameter of the Aorta to be 0.73 Parts of an 
Inch, and thence its Orifice 0.4187 ; by 
which divide 132.72, and the Quotient 
will be the Length of the Cylinder, or 
Space through which the Blood will move 
in 2 Minute, viz. 316 Inches, or 26 Feet. 
But, becauſe of the Diaſtole of the Heart, 
which takes up half the Time of a Pulſa- 
tion, there goes out of the Heart 80 Ounces 
in ; a Minute; whence the Blood's Velo- 
city will be double, or it moves at the Rate 
of 52 Feet in a Minute. 

A. And, pray, is the Velocity through 
the Trunk, the fame as through all the 
Branches taken together ? 


U 3 FR B. No; 
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7 No; for the ſame ingenious Anat. 
found the exact Proportion of the 
bas i to the Trunk of the Artery to be 
as 12387 to zoooo, and mots rs the 
greateſt Velocity of the Blood will be to the 
leaſt, as 5233 to 13 or the Blood moves 
5233 Times ſlower in ſome capillary Ar- 
” teries, than it does in the Aorta. The Blood 
is received from the Arteries into the Veins, 
where it ſtill, moves ſlower as it approaches. 
the Heart. Now the Arteries are to the 
Veins, as 324 to 4413 and therefore the 
Blood moves in the Veins above 7116 Times 

ſlower than in the Aorta. 

A. What Quantity of Blood do you find 
to be in the humane Body? | 
B. You ask.a Queſtion very difncult to be | 
anſwered ; At preſent I cannot find any Per- | 
ſon can certainly tell: Authors determine 1 
from 10 to 25 1b. and Dr. Keil reckons the 


9 B. They are all ſeparated "a the Blood. 


in ſome Part of the Body or other by the 
| Glands: 


F whole Body conſiſts of near 2 Fluids, the 
greateſt Part of which is Blood. 

A. What do che Chymiſis find the Blood f 

to conſiſt of? 9 

. Of. Suck: ee Salt, and Spirits; f 

ſame Phlegm and Sulphur; a little Earth; h 

and but little or no fixed Salts: Alcalies diſ- 1 

4 A folve 1 in it, and Acids coagulate it. \ 
AY... How are the other Fluids of the Body | 
"7 produced 1 88 
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Glands: Thus the Saliva or Spitile, is ſe- 
cerned by parodital Glands behind the Ears, 
and maxillary Glands of the Mouth ; the 
Bile is ſeparated by the Liver; the Mz is 


| ſtrained off from the Blood by the Glands 


of the Breaſts ; the Lymph is a fermenting 
Liquid ſecerned by the ſmall conglobate 
Glands in ſeveral Parts; the Semen is ſecre- 
ted from the Blood by the Tetticles, 
brought thither through various Circumvo- 
lutions and Contortions of the Hermaticł 
Arteries; the Pancreas, or Sweet-bread, 
alſo ſeparates a ſweet lympid Liquor or 
Juice, to dilute -ahd refine the Chyle ; the 
Urine is ſecerned by the Reins; it contains 
volatile Salt, Spirit, an oily Sulphur, 
Phlegm, and Earth; from Urine fermented 
is diſtilled that luminous Matter called Pho/- 
phorus, which is either ſolid or liquid; 
Phlegm is a mucous viſeid Matter, ſepara- 
ted by the Glands of the Mouth, Noſe, 
Sc. Serum is the aqueous Part of the Blood, 
which is not diſcerned from the Blood it ſelf 


in the Body; but taken out, it ſeparates 


from the coagulated Blood, by the Action 
cf the Cold; the aqueous Humour of the 
Eye, ſecerned from the arterial Blood in the 
Veſſels of the Eye; the chryſtalline and vi- 
treous Humours are improperly fo called, 

they conſiſting of an infinite Number of 
ſmall Veſſels repleat with circulating 
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A. Sir, 1 am under an infinite Obliga- 
tion to you for taking ſo much Pains for 
my Information; yet, as you ſeem to do it 
with a great deal of Pleaſure, I ſhall be bold 
to ask a few Queſtions more; and, Pray, 
what do you ſay of the Nature of Hair? 

B. When we examine the Hairs with a 
Microſcope (ſaith Dr. Keil) we find they 
have each a round bulbous Root lying 
pretty deep in the Skin, and which draw 
their Nouriſhment from the ſurrounding 
Humours ; that each Hair conſiſts of 5 or 
6 others wrapped up in a common Tegu- 
ment or Tube: They grow as the Nails do, 
each Part near the Root thruſting forwards 
that which is immediately above it; and 
not by any Liquor running along the Hair 
in Tubes, as Plants grow. Their different 
Colours depend on the different Quality and 
Temperament of the Humours producing 
them; they ſerve for the Covering and Or- 
nament of the Body. Mr. Derbam gives us 
the Repreſentation of two Hairs of a Moule 
(the moſt tranſparent of any) the one in 
Fig. L. where à is its Appearance through 2 
ſmall Magnifier; and A as it appears 


through a large one. Fig. LI. c and D aft - 


the ſame Views of pothes Hair, to ſhew 
the different internal Make of che Hair of 
the ſame 4 Animal. | 


* Pray what are the Nails? 


B. Our 
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B. Our Nails are of the ſame Nature as 
the Hoofs of Beaſts; and are nothing bur 
the Covers or Sheaths of Papillæ Pyrami- 
dales of the Skin on the Extremities of the 
Fingers and Toes, which dry, harden, and 
lie cloſe upon one another, 

A. You have been long telling what thoſe 
Parts are of which our Bodies conſiſt ; bur, 
pray, how. are our Bodies at firſt generated 
or formed in the Womb? This you have nor 
yet told me. | 

B. The Learned of late have found by 
their. Mcroſcopes, that not only Man, but 
all Animals, do really exiſt { in their pro- 
per Form compleat in all their Parts) in 
the Seed of the Male Animal, before Gene- 
ration, in a ſmall inviſible State, called 
Miniature. It is amazing to ſee the pro- 
digious Number of little Creatures, like fo 
many Tadpoles, ſwimming every Way in 
the Male Sperm of all Animals; nor is it 
leſs curious to obſerve their languid Motion 
in ſuch as are poxed; and how they ſenſibly 
recover their former Briskneſs as che Di- 
ſtemper abates. Letuuenboec teils us of 
one whoſe Wife for ſonie Years did not con- 
ceive, becauſe there were none of theſe 
Ani malcules to be found in his Seed; thoſe 
Animals are ſo ſmall that 3000000000 ; 
i. e. three thouſand Millions of them are 
not equal to a Grain of Sand, whole Dia- 
f is but the 109th Part of an Inch. 
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The  Animalcule that has the good Luck 
to get ſafe into the Womb, through the fal. 
lopian Tubes in a Kind of Egg, is there 
foſtered a while ſome how, till at length, 
the Placenta appears like a little Cloud on 
one Side of the external Coat of the Egg; 
and at the ſame Time the Spine of the Em- 
bryo is grown ſo big as to be viſible, and 
a little after, the Brain and Cerebellum ap- 
pear like two ſmall Bladders, and the Eyes 
next ſtand gogling out of the Head ; then 
the Beating of the Heart, or Punctum Sa- 
liens, is piainly to be ſeen, and the Extre- 
mities of the Body diſcover themſelves laſt 
of all; fo far Dr. Keil: And this is the 
preſent Theory of Generation; and the ſame 
both in Plants and Animals. 

A. Pray what do you obſerve in particu- 
lar of the Nature of Beaſts ? © 

B. The Nature of Beaſts, or Quadru- 
peds, is, with Reſpect to the ſenſitive Life, 
or animal Oeconomy, the ſame with that of 
Man already deſcribed: What I ſhall here 
take Notice of then, ſhall be thoſe Parti- 
culars wherein the Brute differs from a 
Man, and is what he is; the Chief of 
which are the following, 1. Their external 
Form and Shape, which 1s almoſt infinite ; 
and is that which chiefly diſtinguithes the 
various Species of Brutes. 2. Their Size, 
of which there are numerous Degrees; the 
greateſt of all ate the Elephant, and Rhino- 
. | 2 nts N Cer0s. 
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ceros. 3. Their prone Poſture, neceflary to 
their Way of Living. 4. Their Motion, 
or Gait, which is on 4 Legs, and are there- 
fore called Qyadrupedes. 5, The ſpecial 
Contrivance and Form of their Heads, 
which is infinitely various. 6. They are 
ſome of them endued with Horns of vari- 
ous Figures and Sizes. 7. They have a 
ſpecial Form and Structure of their Ears 
externally. 8. The Make of the Eye is 
very different in different 3 of Ani- 
mals. g. The Neck is adapted to the 
Length of their Legs, except only in the 
Elephant, which hath his Proboſcis or 
Trunk to ſupply that Defe&t, 10. The 
Form of their Legs is peculiar, yet diffe- 
rent in divers Species; whence the flow 
Motion of ſome, and wonderful Agility 
and Swiftneſs in others. 11. They are all 
provided with Tails of different Length, 
Size, Sc. whole Uſe is to defend themſelves 
from the Moleſtation of Flies, Sc. 12. Their 
Bodies are clothed with various Teguments 
of Hair, Wooll, Spines, Down, Sc. ſuit- 
able to their particular Occaſions of Lite. 
13. Their Feet are, ſome cloven into 
Hoofs, others divided into Claws, with va- 
riety of diffetent Nails to anſwer their va- 
rious Purpoſes of Life. 14. Their Noſtrils 
are ſome what differently formed from ours, 
and from one anothers. 15. Their Brain is 
conſiderably leſs in Proportion to their Bo- 
$67: 3% dies, 
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dies, than Man's. 16. They have ſome of 
them a peculiar Membrane, called the ni. 
CFfitating Membrane of the Eye, by which 
the Eye, frequently winking and contract- 
ing the Pupil, is preſerved from the Annoy- 
ance of the Graſs, Stubble, &c. in gathering 
their Meat. 17. They are provided with a 
ſtrong, tendinous, and inſenſible Ligament, 
braced from the Head to the Middle of the 
Back, called the white Leather, which ſuſ- 
pends the weighty Head without Pain, 
in Grazing, Sc. 18. The Stomachs of 
Brutes are differs from ours, and from 
each others, both in Size and Number; for 
ſome have ſmall, others large Stomachs; in 
ſome, one only; in others, two or more; 
thus the Dromedary hath four Stomachs. 
19. Some have the wonderful Faculty of 
Rumination, or chewing the Cud; for the 
compleat Maſtication of the Food at the 
reſting, leiſure Times of the Animal. 
20. The Hearts of Animals are of ſpecial 
Structure, in ſome it hath but one Ven- 
tricle, as Frogs; in others two; and in 
ſome three Ventricles, as in the Sea- Calf, 
21. Some Animals live only on Land, 
others, called Amphibious, live both on 
Land and in the Water. 22. The Food of 
Brutes 1s very various, ſome feeding on 
Fleſh, called Carniuvorous; others on Gras, 
called Graminivorous ; ſome on Grain and 
Seeds, called Grani vorous, &c. Beſides in- 
numerable 
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numerable other Differences that might be 


named, of leſs note, between a Man and a 
Brute. 

A. Pleaſe now to oblige n me with. a ſhore 
Account of the Nature of Fouls. 

B. The Philoſophy of Fowl, or the fea- 
thered Tribe, is really wonderful, as will 
appear from a ſhort Survey thereof: For, 
1. With Reſpect to their Generation, they | 
are produced «ud Eggs, and are therefore 
called ov:parous Animals. 2. Their Motion 
is two-fold, viz. flying and walking: And 
are thereby rendered, 3. The Inhabitants 
both of the Land and Air: For which Pur- 
poſe, 4. They are wondrouſly contrived 
with a Pair of Wings to. buoy themſelves 
up in the fluid elaſtic Sphere of Air, and 
whereby they keep their Bodies on a due 
Ballance and Equipoiſe in their Motion. 
5. The Tails of. Birds are given them to 
ſteer their Courſe, keep them ſteady in 
Flight, and to aſſiſt them in their Deſcents 
and Aſcents into the Air. 6. The Plumage 
of Birds is a wonderful Thing, their Fea- 
thers cloath and beautify them; a Feather 
is an amazing Production in every Part, 
the Quill, the Rib, and the Vanes, being 
thoroughly underſtood: The Pith in the 
Rib appears through a Microſcope (on the 
tranſverſe Section 4) as is. reprefented m A, 
Fig. LII. And a Vane of a Feather (as 1 
ple like another Feather when TAS 
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fied, as in B, Fig. LIII. where you obſerve 
the net-like Texture of its membranous 
Part, and C is the little End magnified. 
7. The Feet of Fowl are very particular, 
being ſpread ſome with Membranes for 
ſwimming, as Ducks, Geeſe, &c. ſome with- 
out for ſteady walking, perching, holding 


their Prey, Cc. 8. The terrible ſharp 


ointed Talons in Birds of Prey are very 
remarkable, as thoſe of the Eagle, Vulture, 
&c. 9. The Heads of Birds are admirably 
ſuited for making Way through the Air, 
being very near the Figure of Sir T/aac 
Newton's Solid of leaſt Reſiſtance. 10. The. 
Beak, or Bill, is a ftrange Piece of Art, 


their very Jaw- bones, as it were, growing 


out of their Head and meeting in a Point, 
wonderfully adapted to pierce the Air, ga- 
ther Food, and penetrare Wood, Earth, 
Sc. for Prey. 11. Their Ears ftand not 
out from the Head to hinder Flight. And, 
12. The commodious Situation of the Eyes 
of Birds is ſurpriſing ; for each of their 
Eyes takes in very near an Hemiſphere, and 
conſequently with both Eyes they can ſee 
nearly all around them ar once, and ſo the 
better ſeek their Food and eſcape Dangers. 
13. The wonderful Structure of the Body 
of Fowls, in the Form of a Ship, the 
Breaſt- bone ſerving as a Keel, and their Tails, 
as Rudders to govern them in their geriai 
Voyages, deſerve our Attention and Admi- 

ration. 
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ration. 14. The internal Make of their Bodies 
and the ſeveral Parts, as the Larynx, the 
Tongue, the inner Ear, the various Mu/cles, 
their Lungs, the Poſture of the Heart, &c. 
are different for the moſt Part from other 
Animals. 15. The Migration of Birds is 
an Inſtance of great Amazement: The 
Stork in the Heaven knoweth ', her 
appointed Times, and the Turtle, and the 
Crane, and the Swallow, ob/erve the Time 
of their Coming, ſaith God himſelf, Fer. 
viii. 7. What ſtrange Inſtinct ſhould in- 
duce them to change their Place? What 
ſhould direct ſome to warmer Climes? Others 
to colder Climes? Yea, what ſhould in- 
cline Swallows, for Inſtance, to take up 
their Vinter Quarters in the Water, under 
the Ice in Lumps and Cluſters, in the frozen 
northern Seas ? As 'tis well known they do. 
16. The Incubation of Fowls is worth our 
Notice: How ( ſays the great Naturaliſt the 
Reverend Mr. Derham) ſhould they be 
aware that their Eggs contain their Young ? 
Or, that their Production is in their Power? 
17. Their Nidification ought to humble 
the Pride of Man; with what inimitable 
Art, Neatneſs, and Propriety, do they con- 
trive and build their Neſts? 18. The Egg 
it ſelf is a ſtupendous Contrivance of in- 
finite Wiſdom! All Animals are produced 
from Eggs within, but Fowl; they ex- 
clude their Eggs, which therefore are made 

with 


"4 


2. Their Motion is ſwimming, they need 
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with hard cruſty Shells to preſerve the in- 
cluded Embryo from Accidents, and to con- 
tain ſuitable Nouriſhment for it; Chickens 


are nouriſhed by the White alone till grown 
great, and then feed on the ſtronger Diet 


of the Volk. 19. Though all Fowl are 
hatched from Eggs; yet tis not always by 
the Incubation or Brooding of the parent 
Bowl, bu: by ſome other Heat or Warmth 
ſometimes: Thus, Job xxxix. (the Ofrich) 
leaveth her Eggs in the Earth, and warmeth 
them in the Duſt; and at this Time they 
hatch Chickens in Ovens at Grand Cairo in 
Egypt; each Oven containing 80000 Eggs. 


20. Some Birds feed on Grain, and are 


called Granivorous; and Birds of Prey are 
called Carni vorous, becauſe they feed on 
Fleſh. Theſe are a few of the many won- 
derful Properties of the Nature of Birds. 
A. Indeed, Sir, it affords me unſpeakable 
Pleaſure to hear you recount the Particulars 
of the wonderful Nature of different Ani- 
mals; and, pray, go on if you pleaſe, 
in the next Place, with the Nature of 
Z . 
B. The remarkable Particulars in the. 
Survey of the Nature of Fiſhes, which I 
ſhall juſt obſerve to you, are the following: 
1. As they were originally made out of the 
Water, ſo that is the only Element in which 
can live: And therefore, becauſe, 


no 
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no Legs, and ſo have none. 3. Inſtead | 


thereof, they are much better provided 


with Fins, and more eſpecially a proper Sort 


of Tails, which ſerve as Oars to waft them» 


ſelves about withal in the Water: For, 


4. The Fins on the Belly principally ſer ve 


to keep them from turning on their Backs, 
as being the heavier Part; as they would do 


* 


were thoſe Belly-Fins cut off. 5. The 


Fiſhes uſe Reſpiration in Water, by paſſing 


it through their Mouths and Gills; for their 
Gills ſerve in them the Office of the Lungs 
in other Animals. 6. The Bodies of Fiſhes 
ate contrived with ſuch divine Geometry, as 
to paſs through the denſe Medium of Wa- 
ter with the greateſt Eaſe, and the leaſt 


poſſible Reſiſtance from it. 7. How won 


derouſly are they defended, beautified, and 
rendered more apt for gliding through the 
Water, by thoſe hard, ſmooth, poliſhed, 
numerous Scales, with which the Surface 
of their Bodies 1s ſo curiouſly overlaid? 


8. The great Author of Nature has con- 


trived the Eye of Fiſhes juſtly fuitable to 
the Nature and Refraction of Water, diffe- 
rent from that of Air; for their Eyes are 
flat outwardly, and not protuberant, leſt 


they ſhould wear and hinder Motion; but 
the chry/talline Humour is made ſpherical, 
and not lenticular, or flattiſh, as ours, Who 
live and ſee through Air. 9. Fiſh are con- 


c 
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triyed with an Air-bladder, which makes 
chem buoyant; and according as they dilate 
or contract their Bladder, by the Means of 
Air, ſo they are enabled to abide higher, 
deſcend lower, or remain in what Part of 
the Waters they pleaſe. 10. Some Fiſhes 
are wonderfully formed with Inſtruments 
of Defence, Proviſion, Sc. What amazing 
circular- Rows of horrible Teeth fill the 
Mouth of a Shark? Otherſome are endued 
with Wings; ſome have two or more Feer, 
as the Male Whale, &c. See the wonderful 
Unicorn-Fiſb in Fig. LIII. whoſe Horn is 
10 or 12 Feet in Length. The Sword- Fiſh 
in Fig. LIV. and the Saw-Fiſh in Fig. LV, 
are very ſurpriſing ; the Sword and Saw, 
where they ſhoot. from the Head, being 6, 
8, or 10 Inches, wide, and about 5 or 6 
Feet in length, as I remember to have ſeen 
them; the Teeth of the Sau at the broad 
End being as long as ones Finger. 11. The 
Size of Fiſh, and other Water Animals, are 
almoſt infinitely different; the greateſt is 
the Yhale (called Leviathan in Scripture ) 
being the biggeſt of all: Pliny, lib. . cap. 3. 
mentions ſome Whales 960 Feet in length; 
and, ib. 32. cap. 1. he mentions I bhales 
600 Foot long, and 360 broad, which 
came into a River of Arabia. 12. The 
Species or Kinds of Fiſh are as various as 
their Size, and cannot be all known. I 
-- a , could, 
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could, had I Time, have named co you a far 
greater Number of remarkable Peculiarities 
in the Nature of the finny Tribe: Bur, if 
you defire a farther Account, you may 
confule che voluminous Writings of the 
Learned. 

A. Sir, this is abundantly better ths 
none; and, when I read ever ſo much, I 


can only remember ſome Generals, ſuch as 


you now rehearſe ; therefore pray proceed 
to recapitulate ſome of the chief Things 
obſervable next, in the Nature of Inſect, 
if you pleaſe. - 

B. Nothing pleaſes me more ; therefore 
with Regard to Tn/##s, I obſerve, 1. That 
though they are a ſmali, and deemed a de- 


ſpicable Species of Creatures, yet when well 


conſidered, and carefully ſurveyed with a 
Microſcope, they will appear the Pride of 
Nature, wherein ſhe has beſtowed more 
nice and delicate Art, and diſplayed more 

ofuſely the rich Embroidery, and elegant 
Dante: and Garniture of Colours, than in 
any of the larger Species of Animals; 
though unheeded and unſeen by us. 2. Inſects 


are ſo called from the Shape of their Bodies, 


which ſeem as it were (inſecta. i. e.) cut in- 
to two Parts or Halfs, and joined to one 
another by a ſmall String or Neck, as in 
Ants, Flies, &c. 3. They are all Ovipa- 
byes that is, they lay Eggs, from whence 

X 2 they 
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they are all produced. 4. The different 
Kinds of Inſects repoſite their Eggs in dif- 
ferent Places; ſome in Beer, Vinegar, &c. 
Some in Plumbs, Peaſe, Nuts, &c. as the 
Jcbneumon Flies: In Pears, Apples &c. as 
the Phalane Kind: In the Bark, Wood, 
Buds, Leaves, &c. of Trees. The white 
Butter lays its voracious. Offs ring on 

0 N Some, pl, — 0 
warmth, lay their Eggs about the Bodies of 
Animals, as in the Feathers of Birds, the 
Hair of Beaſts, and even in the very Scales 
of Fiſh: Some go farther, and penetrate 
the Body it ſelf, and its Cavities, and there 
lay their Eggs, as in the No/e, Guts, the 
Kidneys, the Bladder, the Brain, in the 
Gall-bladder it ſelf, and! in the Fleſb in ge- 
neral. 5. Hence che ſurpriſing Production 
of Maggots and Vermin in all thoſe Places, 
and Parts of Animals now mentioned. 
6. The Metamorpboſis of Inſects is a Thing 
extreamly aſtoniſhing; ; I ſhall give from 
Mr. Geodart an Inſtance thereof: See Fig. 
LVI. The Eruca or Caterpillar A, 
hath its Origin (/aith be) from the Egg or 
Seed of a Butterfly C, called the Peacock's 
Eye; I took it the 4th Day of May 1635, 
and nouriſhed it with the Leaves of Nettles 
till the 11th of June the ſame Vear; at 
which Time it began to prepare for its 


Transformation o the State 1 in which it is 
called 
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called Chry/alrs.or Aurelia as B; in this au- 
relian State it continued changing, (with its 
Head downwards) 19 Days, at the End of 
which, there proceeded from this Aurelia 
a Butterfly C, with four Wings; and from 
its elegant Colours, called the Peacoct's 
Eye, as aforeſaid: 7. Inſects in their firſt 
State, as Maggots 55 Caterpillars, feed on 
hard and coarſe Diet, as Leaves, Sc. con- 
trary to other Hnuimals; in their aurelia 
State, they ſubfiſt without any Food; in 
their mature State, as Flies, they live on a 
more delicate and tender Diet, as Honey 
from Plants, Blood from Animals, Ge. 
8. It is diſcovered by the Microſcope, that 
the elegant Colours of Buttenfies, &c. are 
owing to neat and well made Feathers, ſet 
with great Curioſity and Exactneſs in Rows 
and good Order. 9. The Eyes of Ines 
are hard, fixed or immoveable; and ſome 
have more than two, as Spiders have 4, 6, 
or 8 Eyes: Flies, Waſps, &c. have the 
Cornea or outward Coat of their Eye made 
of curious Lattice-work, as is repreſented 
magnified in Fig. LVII. the Eyes of thele * 
Inſects have this Contrivance to ſupply the 
Place of the chryſtalline, and vitreous Hu- 
nours, which they (tis thought) have not. 
10. The Ae or Þeelers, which grow 
from the Head of Inſects, ſerve them to feel 
out Obſtructions and Annoyances in their 


X 3 Walk 
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Walk or Flight; are a good Guard to the 
Eyes and Head; and in many, a very beau- 
ful Piece of Garniture to the Body. 
11. As to the Motion of Inſects, ſome creep, 
ſome leap, ſome walk, ſome ſwim, and 
moſt of them fly ; fake fly with Wings, 
others by help df their Webs, as Spiders; 
and others by Means as yet unknown. 
12. The Wings of many Jn/efs are a moſt 
curious Piece of Workmanſhip, diſtended 
and ſtrengthened with the fineſt Bones, and 
theſe covered with the fineſt, tranſparent, 
and lighteſt Membranes ; ſome adorned 
with neat and beautiful Feathers, and ma- 
ny provided. with the fineſt! Articulations 
and Foldings, for the Wings to be with- 
drawn, and neatly laid up in their Vagina 
ar Caſes; and again readily extended for 
Uſe. 13. Thoſe Inſects which have four 
Wings, have their Bodies thereby kept ſtea- 
dy and upright in F +. bel and thoſe which 
have but two Wings have Poiſes or Poin- 
tils, like little Balls, ſer under their Wings 
on each Side their Bodies for that Pur- 
poſe. 14. The Minuteneſs, Art, and Cu- 
riofiry of the Joints, Muſcles, Tendons, 
Nerves, &c. neceſſary to perform the Mo- 
tion of the Wings, Legs, and other Parts, 
is a ſurpriſing Thing to all who conſider 
it. 15. The Nidification of Inſetts far 
egen the moſt exquiſite humane Art, _ 
| neſs 
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neſs the nice geometrical. Combs of ſome, 
or earthen Cells of others, or the Webs, 
Nets, and Caſſes woven by the admirable 
Textrine Art af ſome others. 16. Again, 
what ſtrange Inſtinct leads others of. thoſe 
ſmall Creatures to make even Nature it ſelf 
Aubſervient to their Deſigns, by making the 
Vegetation of Trees, and Plants, the Means 
of building their little Neſts or Cells; ſuch 
as thoſe Caſes, Galls, and Balls, found on 
the Leaves and Branches of Vegetables, of 
many different Sorts; ſome being hard 
Shells, ſome tender Balls, ſome:Icaly, ſome 
ſmooth, ſome hairy, ſome long, round, 
conical, Sc. 17 They have Parts als. 
gous to the Brain, Stotnach; Entrails, Ar- 
teries, Veins, Nerves, Lymphæducts, Se. 
yet being ſo wonderfull fine and tender, are, 
as it were; included within the hard Caſe 
of their outward Body; wherewithal they 
are clothed and defended, as with a Coat of 
Mail. 18. Again, how: curiouſly are thoſe 
outward Teguments, or hard Caſes of In- 
{es Bodies contrived? How are they ſet 4 
with Briſtles, ſharp Spines, Sc. for De- 
fence? How are they adorned with neat 
Imbrications, and many other Beauties, 

and Fineries? 19. As the Magnitude of 
ſome Species of Animals is very wonderful, 
on the contrary, the Minuteneſs of ſome 
Wen is far more amazing: Mr. Leuwen- 
a X 4 F hoeck 
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Beck has obſerved more of theſe Animaltules 
in the Melt of a Cod-F3/h, ät one Time, 
than there are People living on the Face of 
all the Earth at once. It is alſo found, that 
in a drop of Pepper-water, are contained 
above 8280000 of thoſe ſmall Creatures; 
and ſome are yet diſcovered ſmaller than 
theſe, ſo that Millions of Millions mighrbe 
contained in one Drop of Water. 20. It 
is the infinite Number of theſe inviſible 
Animals that makes ſtagnating Waters ap- 
pear of ſo many different Hues, as green, 
Brown, reddiſh; &c. But I cannot farther 
enlarge, for want of Time. 

A. Well, thoſe Things loudly e 
the wondrous Skill and Wiſdom of their 
Maker; and great pity it is they are not 
more attended to: But, pray, continue rhis 
pleaſing Survey next in the Nature of thoſe 
Creatures you call Reptiles. 

B. In the Reptile Species ſeveral Things 
are common to other Animals, and have 
been already obſerved; and ſome Things 
are ſomewhat particular and peculiar to 
them, which I ſhall remark in the follow- 
ing Order: 1. Their ſinuous, vermicular, 
or creeping Motion is very curious, and 
contrived with the niceſt Art, and geome- 
trial Neatneſs. 2. The whole Body of a 
Worm is, as it were, but a Chain of annu- 
* or ſpiral - 2 24 whole orbicular 


F ibres 


The Nature of Reptiles. 313 
Fibres by contracting render each Ring (at 
firſt wide and extended) more ſtraight and 
long; and thus the foremoſt attracting the 
next behind, the Action is continued 
through the Length of their Body, and 
produceth their vermicular or ſpiral. Mo- 
tion. 3. The Serpent Kind move by Means 
of annular Scales lying ſtraight acroſs their 
Bell ies, contrary to what they do on the 
Back, and other Parts of their Bodies, 
Now the Edges of the foremoſt Scales ly- 
ing over the Edges of the hinder from 
Head to Tail run out a little beyond them, 
ſo that when each Scale is drawn back, or 
ſet a little upright by its Muſcle, the outer 
Edge thereof (or Foot) is raiſed alſo à lit- 
tle from the Body, to take held on the 
Earth, and ſo producing, by the ſucceſſive 
Action of all, the ſinuous Motion of the 
Serpent. 4. The Motion of Snaik is per- 
for med by the undulatory Action of a long 
broad Skin along each Side of their Helly; 
and they arè enabled partly by a flimy glu- 
tinous Matter emitted from their Body, 
and partly by the Preſſure of the Atmoj- 
phere, to adhere firmly to all Kinds of Su- 
perficies, and in all Poſtures. 5. Caten- 
pillars, while in their vermicular State, 
are curiouſly provided with little Feet, the 
foremoſt ſhort and hooked, ro draw Leaves, 
Se. to them; the hindermoſt are broad 
_ ER. Palms, 
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Palms, beſee around with ſmall ſharp Nails, 
by which they ſtick to, and graſp ' what- 
eyer they are upen: Whereas in their 
Nympha or aurelia State, they have neither 
Feer nor Motion, hut a little in their hin- 
der Parts; and in their mature or inſact 
State, they. have motive: Parts proper to 
that Species of Animals. 6. It is a wonder- 
ful pret tty Mecbaniſin obler vable in the Go- 
ing of Millapedes (or Maitipodes) that on 
each- Side of their Bodies every Leg hath 
its Motion, one very regularly following 
the other from End to End of the Body; 
ſo that their Legs in going make a Kind 
of Undulation, and git the Body a ſwifter 
Progreſſion. than: o e would vimagine it 
hould have, — 2 many ſniort Feet are 
to take ſo many / ſhort»Steps; y. The Spine 
or Back- bone 2 lis feally wondet- 
ful: How thick are they ſri With Joints, or 
Vettebræ? Ho numerous arid ſtrong are 
their Co-opetrating:fmillMufcdes?-By what 
_,, -curions; Articulation of the Vertebte can 
they turn and: wind their Bodies any Way t 
8. Some of the Neptile Kind are provided 
with a poiſonous Matter, ſerving to the 
more eaſy Conqueſt, and ſure Capture of 
their Prey; and probably may ſer ve to the 
Dige ſtion of their Food. 9. The Poifon 
of he Viper lieth in a Bag in tie Gums at 
the End of a certain ſharp Tooth, A 


ed thither by:a Duct from acbhnglomerate 
Gland lying in the Side of the For 
af the Head, by which it is fepararcd from 
the Blood. This Tooth is tubulated or. l- 
low, thro' which when the Serpent -bireth 
therewith, the Poiſon is conveyed to che 
Wound. 10. The Size, or rather Length, 
to which ſome: of theſe Serpents grow is 

ſurpriſing; I have ſeen the -perfet 


"My 
Skin of a Rattle Suake 22 Foot long; and 


I was lately told, that about half a "Year 
ſince, there was one taken on the Coaſt of 
America: between go and = Foot long. 

Thoſe Creatures of the Serpentine 


f Kind are the molt: vivacious, or tenacious 
of Life, of all other Animals; thus we ſee 


Eels; Adders, Sc. live, have Motion, yea, 
are very ſtrong, for a great while after t 
are beheaded, flea d, and disboweled; the 
Reaſon of which is owing to the greater 
Firmity, Solidity, and Compactneſs of 
their Fleſh above that of other Creatutes; 


ſo chat the Action of the vital Springs, uf 1 
Cauſes of Motion continues longer in r 


them than in other Creatures. 12. I can+ 
not tell whence! the Difference may ariſe; 
but Mr. Redi relates, chat Serpents and Vi- 
ers will live not only ſome Days or 
Weeks, but many Months without Food, 
ſhut up in a Box; whereas on the contra- 
„, Aa Nn. of mine em e ſo to 
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keep one, but could not keep him alive 
above four or five Days at moſt ; yet N 
was a large and ſound Viper to all Appear 
ance.” 13. Some of | thoſe: Reveit& 4 es, as 
Earth-Worms, Snails, &c. are Hermaphro- 
dites; that is, have the genital Parts of 
both Sexes, the ſame Vorm being Male and 
Female, ſo that they mutually copulate 
with each other; and the Parts of Gene- 
ration are placed in the Necks of Snails, 
juſt under their Heads. And would you ſet 
more of the wonderful Nature, Kinds, and 
Peculiarities af the Reptile Species, you 
may be ſatisfied by reading the Natural Hi- 
ſtory of the e Parts of _ N 
and America. 5 
. Sir, I chank you; 1 do not kriow 
but. that I may when I baye Opportunity 
and Leiſure : But, pray, whar have you to 
obſerve in the Nature of choſe "hae call 
Bhelt Animals} i R 
B. My Survey of. en will be very 
2 brief 3:and I ſhall obſerve to you, 1. That 
” thoſe Creatures have a Sort of middle Na- 
ture between Plants and Animals; and 
therefore the moſt imperfect of all the 
animal Creation. 2. They are therefore 
called Zoaphyta, fas Zoo, an Animal, 
and Se, 4 Flant: as much as to ſay, 
animal Plants, or vegetable Animals, be: 
co =P aber Food, and ' feed with a 
3921 Moy 


9 ö : | 


Of Shell Animals. © 3 17 


Mouth like other Animals; but grow or 
adhere immoveably to a Shell by a Mem- 
brane, as Plants grow or adhere to the 
Earth by their Roots: Such are Snails, 


Oyſters, Cockles, and all the concbilious 


Kind. z. The Shells of theſe moſt con- 
temptible Creatures are yet made with won- 
derous Art, Beauty, and Finery in ſome 
particular Species of Snails, Cockles, &c. 
What artful curious Spirals, Circles, and 
other Divarications and diametricai Divi- 
ſions, do we obſerve therein? How are 
they covered to pleaſe the Fancy, and ſerve 
the Luxury, even of the humane Species? 
4. Theſe Shells, or cruſty Houſes, ſerve the 
poor ſoft and boneleſs Inhabitants for De- 
fence and Security againſt outward Acci- 
dents, from which they can ſafely retreat 
therein. 5. A wonderful Thing in Sxailts 
is, that they have their Eyes placed (not 
in their Heads as other Animals, but) on 
or at the Top of their Horns; which there- 
fore they can move farther or nearer from 
their Head, and circumvolve them here 
and there, or one this Way, the other that, 
at Pleaſure. 6. The Bodies of Shell Ani- 
mals are contrived without Bones, or any 
Thing that I know of like them; they 
conſiſt of a rough membranous Subſtance, 
analogous to Fleſh and Muſcles; but what 
their internal Organs of Life may be, or 
| I how 


S 
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how they perform the vital and animal 
Functions, I cannot ſay; and having ſo 
great an Averſion to all thoſe Creatures, am 
prevented inquiring into it; and therefore 
ſhalt end my Reflections on them, by giv- 
ing you a Cut, ſhewing the mutual Co- 
pulation of Snails, by their Genitals G, in 
Fg. LVIII. 
A. It is very wonderful indeed; as are 
moſt of the other Particulars which you 
have related of the divers Species of Ani- 
mals: Bur, pray (before we leave this Sur- 
vey of che animal Creation) let me ask 
your Opinion of Grifins, the Phoenix, 
Dragons, Satyrs, Syrens, Unicorn,  Mer- 
Maids, Fairies, &c. Pray do you think 
there really are any . Things in Na- 
ture? 
B. The Stories of Griffins, the Phæ- 
nix, and Satyrs, are Fables contrived to 
frighten Children, or amuſe ignorant Peo- 
le withal. As for Dragons, it is certain 
there are or have been ſuch Creatures in 
foreign Countries, and pretty nearly m_ 
as they are pictured. - The Dragon is a 
_ fierce, vigilant, perſpicacious, winged * 
terrible Animal certainly; and therefore the 
Devil in Scripture is called the Dragon. 
I have alſo talked with thoſe who have 
ſeen them when young. As to the Unicorn, 
though mentioned in /acred Vrit, there is 
2 no 
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Griff, the Phanix, Dragons, &c. 319 


no ſuch Thing known on the Land, unleſs yo 7 
by it they meant the Rhinoceros, a Creature i «i / [3 


vaſtly large, with a great Horn growing * v N 


out of his Noſe; others take it for a Wild= ©* "5 ff 
bull in thoſe Countries. The Syrens, were 1 A — 
only poetical Fictions; and as to Mer Men if 
and Mer-Maids, there ſeems to have been - ny — 7 
ſuch Creatures, and are ſtill in ſome remote // , +  - if 
Seas. A Perſon told me he ſaw the Hand 
of ſuch a Monſter carried about for a 
Show, it was of vaſt Dimenſions; and the 
Perſons who ſhowed it told him all the up- 
per Part of the Monſter was ſhaped like 
a Man, having a humane Face, a Beard, 
Sc. and that the Diſtance between his Eyes 
was twelve Inches, and all other Parts 
proportional: And I think he ſaid, they 
relate ſome Things concerning the Female, 
or Mer-Maid, that appeared at the ſame 
Time, but was not taken. The Fairies are 
nothing but a monkiſh Dream, and Shake- 
fpear's Fancy; and pity it is, that any 
paſt the State of Childhood ſhould be de- 
luded into the Belief of any ſuch ridicu- 
lous Wh:ms. 

A. Pray what do you reckon the Acci- 
dents common to, or attending all animal 
Bodies, which you mentioned as the laſt 


Part of our preſent Converſation ? 
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B. They are ſuch as follow, vs. 


1 


ctions of Life. 1 A 
Diſeaſe; This is that State of an ani- 
mal Body, which deprives it of the Fa- 
culty of exerting every Action proper to 
SC . ö fs 
. Vigilance, or the State of being awake ; 
This ariſeth from the Preſence and Action 
of a due Quantity of animal Spirits 
through all the Parts of the Body; by 
Means cf which the Organs of the exter- 
nal and internal Senſes, and all the Inſtru- 
ments of Motion depending on the Will, 
are properly affected by external Objects, 
and eafily perform all their Actions and 
Motions. S ef 4 a 
Sleep; The State contrary to Vigilance; 
but what is the Cauſe, or wherein it doth-- 
conſiſt, the greateſt Phyſiologiſts differ in 
their Determinations, and are puzzled to 
account for it. W— 2 es 
Dream; This is an Action of the refle- 
Rive Faculty of the Mind, which is always 
active even in Sleep, and doth therein re- 
colle& and review the Ideas which were 
preſent to it when the Body : 


| Of | Hunger, Thirſt, and Death, 321 
But the Body aſleep not admitting the Ex- 
ereiſe of —— Faculty of the Mind, 
it rangeth thoſe Ideas for the moſt Part ig 
a confuſed, unnatural, and imperfect Man- 
ner; and chis en of. Fhinge we call a 
Dream. 

Hunger; This 18 chat Quality hid 
ariſeth from a Vellication of the inner Coats 
of che Stomach, by the Action of the di- 
geſting Juice: Which having no Food 
whereon to ſpend its Force, gnaws on the 
Stomach it ſelf, and thereby excites in our 
Minds the Deſire or Appetite of Food, 

Thirſt; This is ſomewhat analogous to 
Hunger ; for a due Quantity of Moiſture. 
being wanting in the Stomach, and Parts of 
the Throat and Mouth, produceth thac 
molefting Senſation which creates in us 2 
Neceſſity of Drinking. 

Death ; This brings an Animal: to Its ; Laſt 
State; ot is nothing but a final Obſtru- 
ion or natural Ceſſation of all the animal 
and vital Faculties and Functions of the 
Body; which then. remains in a State of 
perfect Quieſcence, and is entirely paſſive 
to all other Changes and Conditions it meets 
withal in this World. And, as Death puts 
an end to all Things, ſo I judge it moſt na- 
tural to end this long Reflection on the 
wonderful Works of God, the great Au- 
thor of Nature, with the awful Subject of 

Death; which alſo = long will intercept 
| all 
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all ſugh delightful and agreeable Converſe. 
between you and me, as hach hicherto paſſed 
between us. 

A. Ah! Were it not for FA proſpect of 
a better, and a more perfect State of Life 
and Being hereafter, How dreadful would 
be the Thought of parting with our dear 
friendly and agrecable Company and Ac- 
quaintance, even in this Life of Troubles!“ 
I am heartily ſorry that our Knowledge ex- 

rends no farther in the Nature of Things ; 

ſince it is a Topick, which of all others, 

gives me the moſt ſerious and perfect Plea- 
ſure in the Contemplation thereof. And, 
ſince you have taken abundant Pains to re- 
pleniſh my Mind with the beſt Treaſure of 

this Sort 51 Science; I can but love you, 
and return you my my Thanks for _ 
lame. 
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PARAPHRASE 
CN —— — 
CXLVIIP PSsAL M, by the Earl of Re 


common; exhorting to praiſe the A- 
MIGHTY, and All-wiſe' CREAT OR of 
the UNIVERSE. 


Azure Vaults O Chryſtal Sy! 

The World's a Canopy, 
Break your long Silence, and let Mortals know 
i th what Contempt you look on T. vingg below. 


Wing'd Squadrons of the God of War, 
Who conquer whereſo®er you are, 
Let ecchoing Anthems make his Praiſes known, 
On Earth his Foot Nool, as in Heav'n bis Ti prone, 
Great Eye of all, whoſe glorious Ray 
Rules the bri igh Empire of the Day, 
O praiſe his Name, without whoſe purer Light 
Thou * been hid in an Abyſs of "RF pe 


122 =» 7; 


G Se 18 223 PE 
298570 bs yoter „ 
Thu V-rheration which Ih pay to you. af 


Faireſt as s as firſt of Din os, 

4 whom all Foy, all Beauty ſprings, 1 

O praiſe ib? Almi y Nuler f the Globe ' © 
2 beth Thee Jr 2 imperial Robe, 2 


vs 


P rai 7 him ye bud barmonious Spheres, 
Whoſe ſacred Stamp all Nature bears, 
bo did all Forms from the rude Chaos draw, 
Aud whoſe Command i Fs 10 Univerſal Law. 


Z wwatry Molidiales of 1 he Sh, | 

And you ſo far above our ye, 
Vaſt ever-moving Orbs, exall his Wh 
W ho gave its Being 10 gour gbrions Name. 


2 e Dragons, wobgſe contagious, Breath 
Peoples the dark Retreats of Death, 
Change your fierce Hiſfing intd joyful Song, 
And praiſe Jour Mater with gor forked T gue | 


Praiſe him ye Monſters + the Deep, 
That in the Seas vaſt Boy ſom ſleep 3 
At "whoſe Command the foaming Billows r roar, 
Tet know iogr Limtts, tremble and adore. 


Te. Miſts * aper, Hail 1 Show, 
And jou, who thro) the Concave blow, | 
Swift Executors of bis holy Word, 
12 Wines and 7˙ empeſts pro the Ami Lord. 


t, 
Moun- 
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Mountains, whe, 10 your Maker's Kiew, 
;. Seem leſs thap Male. bills da 12 yt 
Remember how, wwheu fiſt Jehovah e, 
, inal hid in Smgke, | 


Praiſe him ſweet Offspring of the Graund, 

With beav'nly Meter yearly crawn'd, 
And ye tall Cedar celebraie bis Projje,. 
That in his Temples ſacred Altars raiſe, _ 


— Idle Muſicians of the Spring. 
» Whoſe only Care's io love aud ſigg g. 
Fly thro the World, ad let your trembling A hr. 
Praiſe your Greater, with the [weetelt Nate. 


All Heav'n was Fire, and 


Praiſe bim ye ſalvage, furious Beaſt, 
That. on his Stores da daily feaſt, 


And you tame Slaves of the laborious Plow, 
Your weary Knees to your Creator bow. 


Majeſtick Monarchs, Mortal Gods, 
_ . Whoſe Pow'r bath bere no Periods, _. 
May all Attempts againſt your Crown be vain, 
But ftill remember by whoſe Pow'r you reign. 


Let the wide World his Praiſes ing, 
Where Tagus and Euphrates ſpring, 
And from the Danube s froſty, Banks to thoſe, | 


ere, from an unknown Head, great Nilus flows. 


You that diſpoſe of all our Lives, 
. Praiſe him from whom your Pow'r deri uss, 
Be true and juſt lite him, and fear his Word, 
Ai much as Malefactors do your Sword, 


b | | Praiſe 
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Praiſe bim Old Monuments of Time, 

O praiſe him in your youthful Prime; 
Fraiſe him fair Idols of our greedy Senſe, 
Exalt his Name, ſweet Age of Innocence. 


Jehovah's Name ſhall only laſt, 

When Heaven, Earth, and all is paſt : 
Nething, Great God, is to be found in thee 
But unconcetvable Eternity. 


Exalt, O Albion's favour'd Race, 

The God of Gods, the God of Grace, 
Who will above the Stars your Empire raiſe, 
And with bis Glory recompenſe your Praiſe. 


AN 


ALPHABETICAL, ORTHOGRAPHICAL, and 
ORTHOEPICAL 


INDE X. 


WHEREIN 


All the philoſophical Words and Terms of Art, contained in 
the foregoing Treatiſe, are duly accented in Order to their 
true Pronunciation, and referr d to the Pages wherein they 
are explain . 
The Uſe of this Index may be thus eaſily underſtood, by ob- 
ſerving theſe two Things. Firſt, That the ſingle Accent (0 
denotes the Emphaſis, or Streſs of the Voice, which is to be 
laid on that Syllable of a Word over which it is ſet; as in 
the Word Au timony, the Syllable (Au) is pronounc'd ſtronger 
than the reſt, Secondly, The double Accent (“0 denotes 
the following Conſonant is ſounded twice, or doubly, 
+ though wrote ſingle; as the Word Animal, is to be ſound- 
ed Annimal; and Bitumen, is ſounded Bittumen ; and 


ſo of any other. 
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re age bor. 28 Page 
A. — 85 Acoli pile n 26 

C'hate '. 322 | AERO”LOGY-!. ii, 1 

I Acetary 262 | Aero meter "2 A386 
- A'CTION of Bodies 95 Ae tber 107 
Adi viiy 386 | AIR © 15 
; dam ant | 220 | Air Veſſels 61:4 6 le 
Alf Kir 886 Alabaftre 4 
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| 1 "A n "+ IR a 
AI lum 111 bene by: 3 
Amber ; 214 Black 82 94 
A 'mbergreaſe. 213 | Bladder of Fiſhes 366 
Amethyſt _ 221 | BLA'ZING Sears 130 
 Ampbt” bious, Ammals $00 | BLOOD | | 290 
"Analto'mefis © 256 Bolis 172 
A”'NEMO”GRAPHY 12, 155 [| BONE 267 
nemoſcope 26 | 'Bo'rax 211 
Angular Mot ion 123 | BRAIN „5 
A”NIMALS 265 | Braſs 5 
unimal Motion 271 | Bri mſone 2282 
Oeconom 7 292 Bra nabery 262 
Spirits 274 | Butterfly 303, 399 
A'nimalcales 151, 297, 312 | 8 
Annual Motion 128 C. 
Ante nnæ of Inſects 309 
A'NTHROPO/GRAPHY 266 | Ca'lculary 262 
Antimony 215 [Ca yx | 260 
a | 307 [Cavbunie 22K 
phe lion 120 | Capes | 190 
9 Humour 287, 295 | Capra Saltans 173 
Arſenick | 213 CARTILAGE = "Ib 
A'RTERIES 274] Catalogues of the Stars 137 
ASTRO"GRAPHY 12, 135 | Ca"toptrick Inſtruments 27 
Aſpha tos | 213 | carni vorous 300, 304 
A'TMOSPHERE 146 | Caterpillar 308, 315 
A'TOMS | 32 | CAU'SES Natural 
Attive of Flowers 261 } Cele'rity *. 
ATTRACTION: T 77 cCerebe hum 276 
Atri'rion 78 | CEREBRUM © ib. 
Aure'lia State 309 | Chak 216 
 AU'TUMN 200 f Cb lenny 222 
- A*'XIOMS of Phyficks 32 Chama 172 
5 Choledo chu 282 
3 Ihr“ ſalis 309 
i 5 TCHYLE 291 
- Barba'ta Cometa x31 |'Ci'mabay / 215 
_ Barometer | 26 | Cli'mate 191 
Brat of Birds 302 CLOCUDS 166 
BEASTS 298 Oval ä 246 
+BELTS of Jupiter 128 Oc er 546 
Beryl | 221 | Cobe'fpow 82 
N of Birds 295 | COLD 84, 85, 1691286 
nn © AS | COLOURS 


coc hies 5 
CO”METO*GRAPHY, 12, 


| 130 
COMETS / 40% 130 | 
uchi ſiouss 317 
 CONSI'STENCE 83 
Conſti” tuent Particles 64 
CON TINENTS 190 
Cop per 218 
Sornellion 222 
Cor puſcles paſſim 
COSMO“LOGY Toy 115 101 
Crepu ſculmm 197 
Crinita Cometa 131 
Gy ſtalline humour 287 

Cry ſtal 220 
D. 
DAY A 195, 196 | 
DEN'SITY 80 
- Death 320 
DEW 168 
Di amond 220 
Dia par 79 
| Dia“ ſtole 297 1 


Dimenſion of Bodies 37 
Dio ptriak Inſtruments 27 


EZecentri city 11 17s 175 
ECHO 
ECLI'PSES.. 334 1 
Effects 
\ Efflu'via | 88, #9 
{£895 323 
Ela“ ſtick . $8 
| ELASTICITY 85,88 
Electrical 78 
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AGE 138. Line 8. for Heveling, Read Hevelius. * 138. 
The Deſcription relates to Fig. XXXVII, Plate XII. 


p. 244. 1. 14. for Pbiſiolagical, r. * p. 302. J. I. 
eraſe Fig. LIII, and r. II. 


' N. B. If the Reader meets with any ad Miſtakes (which 5 
are very few) he is deſired candidly to excuſe, and correct 
them as he goes _—_— 
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BOOKS wrote by Mr. BEN IAM IN 
; MARTIN, 


In the Preſs, 


I. A New compleat and univerſal Syſtem, or Body of 
k decimal Arithmetick: Containing, 

I. The whole Doctrine of decimal Numbers, not only the 
plain and terminate, but allo zuch as repeat of circulate ad 
 JInfnitum; and a plain but perfect Management of both, laid 
down 'and explain'd in all the fundamental Rules of plain 
Arithmetick, and by Logarthms,' © 

II. Fhe Application and Uſe of decimal Arithmetick in all 
the Parts or Branches of arithmetical Science, viz. Vulgar, 
Arithmetick, vulgar Fractions, duodecimal, and ſexageſimal 
Arithmetick; alſo in Algebra and Logarithms, In all which 
its Excellency, and abſolute Neceſſity is fully evinced. 

IIII. Its Application and Uſe, in all ſuch Parts of the Ma- 
thematicks as abſolutely require irs Aſſiſtance, vix. Plain 
Trigonometry, and the Arts depending thereon ; as Naviga- 
tion, Fortification; Altimetry and Longimetry ; alſo the Mea- 
ſuration of all Kinds of Superficies and folid Bodies; and the 
Arts reſulting therefrom, as Guaging, Surveying, &c. 

IV. A new'and compleat Set of decimal Tables never be- 
fore publiſhed, ſhewirg by Inſpection the Value of all Kinds 
of Decimals (without the tedious Methods of Reductions hi- 
therto uſed) to four or fix Places of Figures; alſo all the 
common Tables very much enlarged, corrected and improv'd ; 
wherein all the circulating Numbers are mark'd ; with all 
other Tables of Intereſt, Annuities, Exchange, &#c. Neceſſary 
to render the Werk compleat, 6 | 
V. An exact and accurate Canon of Loarithms for natural 
Numbers; and through the Whole, ſeveral Things new and 


bs > 


uſeful, not here expreſs d. 


2. Juſt going to the Preſs, The young Student's Memorial 
Book, or Pocket Library, &c. | 


3. Some other Mathematical Performances are in the Preſs, 
and will be Diſpatch'd wirh all conven ient Speed, 
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